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ia^at. 6«A5 u ts«itt4rtiiH©»ft# 10 

[ffjfcJS2] WEAT--f*3.U-h7-f^K:f4. Bf 

JS l £IEtt®rt*R*H<z>#*UiK(:gJl. 20 
[«*Jg3] itrlE/t7 i ^^iU'-l-7^;i/^J;OT«t 

s s-a-a - 1 fc «t o #aw>s 30 

?z>mntm i icettoAiKttHotiHKfiKfcjEfli. 
■ratt^js i » & 6 vtotifr i {ce«© AMstnn 
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#jh i a»&ni#jt 7 ©wn*> i £Ctt<z>i*3flBttH<z>&A 

[0 0 0 1 ] 
[0 0 0 2] 

HfFtC. UMBtf fc**n«— Rfclft* (CO) . IKfliTk* 

(ho . ^mwtitm (nox) «f©**^x<«»*» 

{tXtt|!fc*-r«;:ifc:J:D#»X5 y->3>£|*LL£-tt- 
[0 0 0 3] 6?lu£^<hT£ffiie**^©^ 

~»HM-ett. -BMtet* (co) . SMt** (h 
o . mfsmit® (nox) snow*.. *jw»ic^*n 

SiS^SOF (Soluble Organic Fraction) ^CD^i^tt 
#jff (PM : Particulate Matter) tPf tftiaafe^ 

[0004] z\<ntzst>. 5V— - tf^flm-vti. wagw 

T-f+al^-h7-fJ^ * t^lKCEB ^-ffl^f 
©ttHLKl*a*8fE-r £ i fc «fc 0 . 

[0 0 0 5] iC5T. /tf-f*aU-F7-fMI:| 
[0 0 0 6] /t7--C*a.U— h7-f;U^IC«fc0»SCO8iE 
[0 0 0 7] Z\<DfzSb. I^^^-^V- hyj)V5>\Zffi 

MztitzmttT&iimmKmisa-rzmz. n?-* u- 

[0 0 0 8] /'«T-Y*3.U'-h7-f;U^*??flfe-r**te 

tLtii /tf-ftai/- vy 4 ^zn^mv^-mmsz 

[0 0 0 9] {BU ftli^tt. 4o«±:^-5 0 0t~7 0 0 

+ai/-h7^M©gigflM5 0 o"c~7 o or 
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[0 0 10] r-f-eJUMIH 
BMiaS£5 0 0r&±£T'#®£i±*£«hteBitT'* 

[ooii] zincttu flarea. #^7- 106 

K7^;^±ta«fS-B-*Ci:K:«J:D, *s«fc-t3 5 0lC 
-4 0 OT;e«©tt*Wffit»fflfln r Tfc«&^©**;R. 
tf«8«6*fT^.« J: 5 lz Lfet>©T*$5, 
[0 0 12] 

Ha. Bf^a«K±T?jSttr*fc«>. Rff^ss*^wt 20 
* tt#» * co SHSFF- * KBMfc 3 * £ c t **T * fc 

[0 0 13] St. .hEUfcttJBEttKtt, 

[0014] -tj, — tr;p»H©#»ja«tt. ma 

*E«ttTtt3 5 0*CEU:fc*l,jiO». fct, TY- 30 
Sftt*^ftt. /^w+^-h?* ;i^©HKfclE2j 

[0015] rtTjJrzLU— by^ji^iz^m^m.^ 

al/-h7^ F*3COS^M8&*<aSS* 0 r ***** 

[0016] +al/-h7-f JI^(*g©8^8S&7&< 

litOt^i, /tf^aK b7-< )l?lZ&tfZ>m 

[ooi7] -r&*>5. maLfc^-f — K^ait^ffl 
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[0 0 18] *»MJJ. ±EUfcJ:"5«ea4rO!)*«H« 
■0**fWt*Ellfc*V»T. ®HfJ&*J&CD=k7 \Z f\=r4 

-r^dt^cto. /t^^+3.^-h7^;u^»ci5tt-5»f« 

[0 0 19] 

/^+al/-h7^M^#ia$tM<i/tr^ + 
a k- H 7 -f . flu 

[0 0 2 0] i©«t5K«lJ«*nfcF«9jSB«ia©#»«Mt 

8ix-tt, /t-x-w h7^;u^*#ia$-a-«.-iJS 

[0 0 2 1] /lT^+al/-h7-CJ^$:#ia 
S-a-*<65.K**^Ufc«^tt. /t^-f +a^h7^ 

officii &mm isTmnzmitza. asiwBtftr* 

SitS7afe&<aM-S*l-5. 
[0 0 2 2] *C/^+al/-h7^ 

»sni «^* 0. terns (c Htl&RfWttfl; L 

«csfc». /i^w^3.^-h7w;u^«)#iajc^w^ 

[0023] ^nicttU *%MtC^*rt^tSlB8W#S[ 

* =l v- v 7 ■< )i? \zfa\-t &ms.<DWL&&m>t> z> «t 7 
[0024] r&fo^. *»w»i«*rt««H©»aH* 
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B*«*i;fc«^tt. /1^+o.U'-h:7.< j^;$'^;:8^tA-r 
s n* <fc 3 ic b Ac. 
[0025] SMa#»#&i;:«fcoT#asnjfc#ftav'< 

tUftW^aoJftaWT^ L — tcfiii^ 

[0026] mm&i&^&tfrtT* v- io 

U-h7 4)V?<DM8lW)t&f*)l%<tSLQ> fc/ty--f*a 

[0027] /tf-f+ai^-h? )i?<Dmtmji&f£ 

[0 0 2 8] Sfc, **WKff*rt«S«H©»*«KI:fi 

BtC&I^T. /tf-f+al'- h7^;i/^tCBf5eaffi^± 20 

a^a«. /^w^au-H^^^waflE^msEBfje 
is-b7jj\s9vMmTbmmffifgM&&L-tiztez>ii, m 

[0 0 2 9] atc^ntCffidAjHStSno^i^bSE 

aancK*aiittrt©*a8f[«€«**»R o 30 
bnn^«^ii »«#a^fttt. «p«tto#©Hia 

C i tc «fc 0 »«ffll«S±#3« <fc 5 fC LT*> 

[0030] i:t. »«tto*K«t-3X»«aai*j© 
[gTLTb*^, ctucttu n&tftnt*. «pisiteSc 
•5. 

[oo3i] tot, «a#a^ft«t»«[ieo^c!>na 
&&z>z\tiz£io> rt««H*»6»msn«Sfa©as 

^#a^s«. #««o»!Bffa«»cwe«»«»^ 50 
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Sffl*MC«tt&*»S**d£»CJ:0#»<Da«*-t 

[0032] sg^fTgfc&s^iSrtK&fW^itsn* 
a~Fi;:asnT**u KaMB©BRBfTS©**TniiKs 
«oj«aoR«si!fx*«sf*i Lxart* 6*msn* - 

[0 0 3 3] *fc. *»Wfc«-6rt««H©»«»ft» 
[0 0 3 4] *f£i!3(;#5rtIiMfflf^ftS 

Bicfc^x. AaaH^#.aai^icas(a»£i*ttr« 

[0 0 3 5] (US, *5l^tC^-5/'?7 i 'i'+il'— b7 4)V 

IIWU R*a«#«TLfcfc*tt«#LT^Jfc»** 

r-w *a h 7 4 )V9 d t*<T?#-5. 

[0 0 3 6] #«lpifc«*rt««H©ffl£U!KtS 
■11. rt««HsO««iaBl<E«ffit=**i*. t>b<ttrt 

a»aetta^oa(E«iiK: * * t s «c 

[0037] ctiB, n&antfM&iicttAg-eA&ffir 
msn*#aoa«*<fi< & oat**. -?-©«fc 5 fc<£ 

aoDS^50VtT--c^riU— h7^;i/^rtfc8SATSi. 
[0 0 3 8] 

i&wommo&m] ur. *¥£w\z&z>[*immm<Dm 
m.mt^m.n^mummmmz-D^xmm\zm^x 

[0 0 3 9] ■ lit. *f6WlC«S#a»fl:SIBSaffl 
-5. H 1 K*-Tl*3««H 1 tt. 4 OCIS 2 S^Tf -SEE 

if^citfl)T-f- tfJMMT&s. dcD^^^pitc 
«. *a«2oajBart^B*jB»*i««-r*«fwii* 
#3t. mftM&mi<nmm&timfzz>2 7>'7>'v7 

hififfifenftS. (*IA.f£. 15°) 

mm 1 oHsi/ft^*?*- V'vT-v b&mtiz>r$%i 
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[0 0 4 0] itreufc«s»*»#3tt. mm/** 76% 
[0041] HtrfSn ; e> u — ;u 7 tcfctt > yt-r 

>!✓— )V7 t 'J^— >/Vf 71 1 <h©#ii£jt»rU n 
tSttBWUT^^U— tU^-WW 7 1 It 
[0 0 4 2] MIHn^E>u— ;U7»ctt. i3 ; £>i/- ;i/ 

LTHfffE3^:>l/-;U7^mj||-r-5o *R»#> 20 

79©*»ttHJ«tt. ltriEUfc«l»JE-t>iJ-l 3 

[0 0 4 3] ^*>y9^en ; &>u-;p7^ii&$ 
nfeasw*. »«s»offi* a*ufao s (cat s * 

jE^nfc^wi. mm/u 76 *^lt#*«2 ojrw 

-5, 30 
[0 0 4 4] ffi. lftlBLfcjBNJfc-Ctt. n^>L^-Jl/7 

2 «*H!#r*. dCD«^. 3^>ix-;U7rttcSx.^n 

S'N.M^n. 3t>U-JU7rtOjSB»BE**««ffiSn* 

[0 04 5] #CtC, |*i«R«H 1 Kte. 

»ad?-h*^UT*aiSf2©*B«StaiiLT^*. 40 

#naiRatt« i 4 i 5 ttmsn. 

K^Sl5te. 3LT9V~t-#y9X 1 6 tiHSftT 
[0 0 4 6] B(rE*»«l 5(C*3^TafffSx7^'J-^- 

— *— *i 7t. ttftxvri 5(*3^s^n^>®:«:cr)as»c 

[0 0 4 7] MEKAf 1 5fC*J^TB«rfEX77D-^ 50 
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1 7 .tOTSfEOWfiCttt. l*J««Hia»&#HJSn 

W— tf^ir— 5>r) 1 9©=i>:7Vy!J-/N»>5»i'i 
9 ajWRWSnT^S. 

[0 0 4 8] iiecftti 5tc*3^xs(ri23>yu'.y-y- 

/\W>71 9 aJ:DT8fc©aMfclCtt. DIEJ^l/y 
•y-/N r 7v J >^l 9 artTJE»*nT»fi£ft-?fc*r»* 

[0 0 4 9] ±ffib/!:'r>^-^-7 2 OtLTd 

[0 0 5 0] MGftftffl 5iC*3^TBfrfE-f 
5 2 0±BT»©aMfc*c:tt. «Mf 1 5F*3$rSftn-5K 
^©»t*£Sigi5-f Ua^hW) 2 1** 

M1^2 1 ?£WfflBl(iT-5^n<v hJW7i'fai-i' 

2 1 at. BtriaxD-y h)v&2 io>mmzfoviz.mm.m 
nzthirrz^u-y h;uj}?v->3 >-t>-y-2 1 bt**^ 

[0 0 5 1] (Si. MISXDy h^ffl7^fal-^ 2 1 

*©**sic*suTXPy h;u#2 i zmmmm-rzm. 

ga©7?faX-^^, XDyhJl-#2 1l;SlLT 
^-r*y-f -V:?5A£l*3jgU EPfiO^nsftJE©;*:;* 
$ ICJ^: U T y-f -V 7 7 A Sr g& $ 5 C £ (C «k 0 X n -y 

[0 0 5 2] £©J;5»C«t/jR£nfcK^ST'te, XTi7 

^■yJ'Xl 6ft©l2^b&Uxr^y-:HC±oT8rM 
*©fi^J£^**l&S£ttfc&. ftfttr 1 5 £4MsT9E<b 
ifttttftl 9W3>yu->-y-/\'7v>y 1 9 alCfiftAT 
5. 

[0 0 5 3]. 3>7U7ltA7y>yi 9 alCSfcALfc 
i3>7l^yitA7y>^l 9 atdrtS^nfe 
3>^"Uyy*-f — ;KOEI<EKJ:oTBEIBSns. fltJfE 
n>7 r l/-yy-A'7->*>^l 9 artTffiBSnTfcfitfr 

[0054] -r y^-i7-^2 o\z^.-ox^m^ntzm 

ffi^ntKIftf 1 4{C#^tl-5. 1 4IC*^ 

[0 0 5 5] «ftff 2 0«U»'>^3nfcfrAMU B 
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2 4©&&®«. B*Ufc^#«4^h*^LT€-«« 

T»St«2 5 alC^Sntl^. 
CO 0 5 6] SJffi»*tt*2 4tC*lr»TttC*-fcf>7> 
*S?>iM 9 b©ifi±iittK:ffi«-r«SHfci:WIE#a*2 
5 aK*lrVT«MW— fcf>^9S»yi 9 b©ittT8?t£ 
ftg-t-SSflfttte. IMW-fc:>A?S?>4f 1 9 b&xE 
Ht5^-K>/t-f AXffiS&2 6«C«tr3Tl*«ltSnT^ 10 

[0057] wie*— fcr>/t-rAxatt2 6tc«, 
2 7a zmmmm-tzTv^i-^-? 27b 

[0 0 5 8] iKffBT^zxX— ^ 2 7 bit n>:/l/-;/ 
■*/\£S»ifl 9 a©ittTfitt«Ctt«-r**Sl*f 1 5<hf£ 

Cy>yi9 a»T8iE©©§Mf 1 5 rt£«Eft**r*S©EE 
*J. SH&Aftfcf. 3>yi"y1i-A^y>^19alC*5 20 
^Tffi»S*lfc*r»©ffi2J (il^EE) fcfUfflUTWE* 

[0 0 5 9] Ift^CB. 7?faX-^2 7bH © 
SMffl 5*>SfMKiffiIBa-2 8^bTRlf^EE*}|§WEE^ 
#BMJ03nT^*fc£tt##2 7 a£ffl#tt»»C«J$ 
U 5^e»#»EEilK2 8 *4MxTBfj£ffi£U: 

Offi**tBl*0*tlfct*tt##2 7 a*n#tt»-r*. 

[0 0 6 0] OSO, 7??al-5'2 7b«, iS-L-i® 

##2 7 a*B8#$1tT^— f >A*-f/tXffi8&2 6 30 
iitf^iiU ^-f>A^>5>^l 9 bf^SSA-r^S^a 

[0061] mmumw2 5 a a, sMit<p©*n*F#xj* 

*h ftCflMlffflafi^S&SfifttftR (PM:Part 
iculate Matter) SMKfr*#a»{t«flt2 9 KfcfitS 

*n. *St«2 5 bteTSftKTBSUfcl^T^-lCjg 
«SftTti«. CUTTtt. Jfc»ilHfcHM*2 9ck0± 
«E©1*SIW2 5 a£±«EfllJI|£rt?2 5 at»t. 40 
{ttSEEt 2 9 «fc 0 T«E©#SMf 2 5b fcTttfflJSMM? 2 5 
bift^fcWttS. 

[0 0 6 2] tfHE±8Sffl«#SMr2 5 alCte. K±gftffl# 

^Jnyx;u3 8 \zmn&znz>£.o\zti^x^z>. ft. 
»«»o/x;i' 3 8 a. mtwttft 3 1 r«»c. m»* 
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[0 0 6 3] «HETSfE«#«*2 5 bK*^TiMHM: 

mm2 9©«TattC'iis-r^gi5fir(c« > kt««»«« 

[0 0 6 4] «fBE#«R0#3 3(Cte. feSM?i]&0#3 

tt. *K/J*)b<ttjlEE**fiJfflUTWK»flU2»3*3 

[0 0 6 5] £©«fc'5fc#tfSnjfc«£t*-ett. anmi 
Hl©#*«2©«5«a"CS8«snft:8E«5^Xtt. 
«2©#«#-h*^bTtMttW2 4^tlMHarn. * 
^T"STO«2 4©&&«7^gl^e£iloTii'L«f 
Si 9<Djr—\£>/\<Zi?>ifl 9 bfttcafEATS. 

[0 0 6 6] it'Dj&S&ti 1 9©^ — \£>/Wi?>ifl 9 

t*>A^^>^i 9 brttcnitea«EK:^a*snfc^— if 
>*-f — ^©iitex^jM^^&^ns. ^- tf>*-r 
-jKoiei^-j^it itriB©^>yu'y-y-A^^>^ 

1 9 a03>/l/7lr*'f-;K£ISn. zi>yi^-v 
••J-jM'— MfB^-fc: >*-r -Jl/Ti^eJS^nfctHl 

[0 0 6 7] •£-©[&. n>yi/-y+r/\'7> 7 >^l 9 art 
T-EE^$nfc^m©EE^ (jgiS&E) *«BfSffifiUi*TrJ; 
#-r^<h. -f-©aM&EE*«^»£Eia»2 8*^bX^iX 
hy— hAMU72 7©7?faI-^2 7 b^EpiJP^ 
n. 7?faX-^2 7 b###2 7 a$H#flit5 

[0 0 6 8] ^iXhy-hA>7'2 7©^2 7aA< 
R8#$tl3<h. *|5«8tf9?2 4 £«£*!«#«©— «*«^- 
bf >A< AXJ1S&2 6 J^LT±S«*If 2 5 a^«f 

8fc*WM>U ^-t*>A'7v ! >^l 9 brtlCSitAT^) 
gMH©f&X*Jl^. fUix.n«. 9—}£>/\W>tf 

1 9 btcfc^x^ — fc'>*<-;u©[e]i|£x^;i^;:^g| 

[0 0 6 9] iffiaE^— fc*>A^>^l 9 b*>£l:git$J 
3#M«2 5 a^»IUSnfc»a. SO!, ^-t^/^A 
XJ1S&2 6^6Ji^#J#a i B : 2 5 a^W*»n;fc3NWi. 
±StflWM ! t2 5 a*»5#SH*fl:aWl2 9^lStA"r^o 

sm#{tes«2 9{c^tAbfeSP^«. tt»»K:$sns 

2 5 b^ftdlStl. T«t«»««2 5 b SIoT^cMt 

[0 0 7 0] Sfc. iS6f2 4i:(t S^M??«»ffiSS 
(EG R 100*^M$n. C©EGRil8&10 
014. «HE»a««l 4l:glSntl>5. afrfSEGR 



r 
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iiss 1 o o i 4 iKDmm&mzfc. mm 

SStttBl 4fc*5W-*WeEGR»»l o OOIO^ 
SHt5EGR#l 0 Di^tf.nt^S. MfHEGR 
#10 111 <h"X?«fi)iSn. EPin«*>©*££ 

[0 0 7 1] ffliEEGRilS&l 0 0©^4>tC«. MEG 
Rii&l 0 OI*3£8fm£l#« (UTF, EGR^Xtit 
5) £#2rt-2>fca6»EGRi7 — 7 1 0 3rfWctf*>nT 

[0 0 7 2] HfjfEEGR? — 7 1 0 3 (Cfi, 2*C0EW 
1 0 4. 1 0 5*^tSn, cn<E> 2:fcCDgE < |? 1 0 4, 

io5n i*i«r{sn i o>titm*.w&-3m&*.*L*'tz.im 

T&fcltXD^iSlL?— 10 6 igiiSftT^S. 

[0 0 7 3] HfHELfc2*©B2ei 0 4. 1 0 5»5^ 
<D—JjCDm l g 10 4B. fifrfB^v'X^- 10 6 (C&HT 
^Snfc^SlTK©— SR<&HtfieEGR^-7 1 0 3~-# 

< 7cue>coiEire£> o . 5 — ^cdei? i o 5 ifriaE 

GRi/-7 1 0 Srt^tf^L^CD^TK^Biria^^X 
? — 1 0 6'\aS<fc£>a>6E«n?&£>. ft. ktt-b. ttr 
fESES 1 0 4 SfcHJ*i*A« 10 4iiU mraEBB'ff 1 
0 5 ^^Tk^me 10 5 tffcf-S fcw^-r^. 
[0 0 7 4] mrfH^ai*#ai® 1 0 5<Z>i£* {Ctt. 

aiTK^tBS 105 fo(Dm&&fflm-T2>Mffl& 1 o 7 

[0 0 7 5] J!OJ:-5tC«BR*nfc#Slf?«iR«« (E 
GRii) T«. EGR#10 1*Wn5tEGR 

&m.V>— SBtfmrfEEGRii&l 0 OSriioTKSl&tfl 

[0 0 7 6] MBIftl 0 7*«Hi#«ftC** 

<fc. 5 ->'I^- 10 6 ir?p3l7KSA® 1 04tEGR^ 

-7103 ti&w*mm < g 1 0 5 ii&m&mmtm&m 
mvtmiifcK). ?i?x.&— 1 0 6T'i$m2nfztfi&7krf 

EGRi'-5 10 3^ilt?.uti;^. ^-©ifcSS, 
EGR?-5 10 3T(t EGRifig& 1 0 0F*?£Srtn£> 
EGR^tEGR^-7 1 0 3rt$llt5fta*i 

[0 0 7 7] EGRilS&l 0 0*^LTSf«««2 475* 
e^aeWl 4^fiSt$nfcEGR^X«. ©Mfcmi 

4 ^mrix^tzm^.tm.^o ^-o-z&nM 2 

[0 0 7 8] ddTT. EGRtfXlCti. tK (H, O) ^ 
(CO,) ?IC. 

nx^5. Z.(Dtztb. EGR^X^l^+Ctf^n 

(NO.) o5E*«**«ittsns. 

[0 0 7 9] MIC. EGR^-5 1 0 3 (CiSt^TE G R 
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#*#?MiJanfc»£tt. EGR^7.g^©s«3&*iST 

T-5<tit>tCEGR^f7.c7)#:«/ii^/jN$nSfc«e>. EG 

[0080] mmvrzwm.ffltmm2 9oft#M 

0 3ic*-rj;5tc. «&£©«& : p*»fl:t-*»iJEs*' 

10 n/tf-f+il/-h7-fW 2 2 7)^*^nfcy-i> 
>^2 3$MTW. coy— 3(C(±. _tSft 
«gf 2 5 afr^ftl&UT/^f *al/-H7-fM 
2 2 (D— ffl'JcDBtcBI&tySg 1 CD#ft9B 7 6t. ±8HB ISf 
2 5 a^e.^tebT/t^^+JLU— h7>f Jl^ 2 2 

^;bfctt»«^^t±i73-r^7^;i/^ia^-fc>i7-3 9#i& 

[0 0 8 1] *HT. J*«i§Kttt»2 9te. JiSfttfWSv 
20 flf2 5 a75^^1S:t;^2(73^MilgS7 6. 7 7^ 

tWcTSrt[B«M«f 2 5 b^#«£i*< 7-f 
XilS&7 3 £BATHS. 
[0 0 8 2] IS 1 QftBBtt 76t«2 <7)SE*;jlg& 7 7 

#7 uwKw&nTu*. iitrtE*aw*#7 it*. Aff 

iC7 i7 5^3. X-* ^7.^ A^E-^^ 6 fcSftSWDtfc 
I7?fil-? 7 2 (CJ:oTiEi()^n-5#ft:7 1 a& 
ffifA. Bl<D#gtfflB7 e^rS^LT/l^f+^l/-]- 
30 y-Ols? 2 2 <D— mfrbi&M'^&lfrO&^.tDmtL (J® 
«t) <h. SfS2©#«ilS&7 7*W?l,T/t^f*:xl'— 

h7^M2 2t7)te<gi]^e.— #j^rs]*^#»:©Stn (& 

1 ^y^Jl^/^/^xmm7 3 *»MlC«**St 

[0 0 8 3] CCT. Af^*il/-h7^M2 2« 
iR^T^.y-->>^2 3tt, m 3 (C^f ±-5tC. 7-c;U 

-~>>tf2 3<Dmm\z±.mmvm i g2 5 a^6»«i/t 

^ 1 CD^StfflSS 76t«2 (DS^SSS 7 7 d*»atan* 
y— ->>y'2 3 rtco/i^-r^o. I/— h 

ic«tn«. »B«Kt«B2 9 **W^«B-rsBK:s»S! 
<h7i-5>X^-X^/h$ < <h7i<T'g^). 

[0084] ±EU7cS^#<t:m«2 9-m. 
50 #7 1 ©##7 1 a75<ll2<D«6^-p^-r*l«t[4etc:&s 
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±«E«#B* 25at«l <Z>mi5.mS& 7 6 ttf 
m&-rZ£tb\Z. I2«»Ml!S7 7(!:7^MA--f 

/ui»7 3 ttfmm-rzzhiztz&fzfi. wmt. ± 

tt«*&W2 5 a-JBl©*aUi»7 6-/tf^*aU 
-h7^M2 2 — * 2 ©fflsJKfflK 7 7-»7^;l/^AW 
AXiig&7 3-T«Effl#*«2 5 bOJRKifcn*. 

[0 0 8 5] *«HKttM*2 9tlt ffl$«B*#7 1 © 
1 a*<02©5£lilT^TiS^&BK&££i?W:, 
±«Effl*Bt? 25aii2 ©#StiiS& 7 7 t^»ilT^> 
tt*>\Z. *l(0*ai»7 6t7-< JW-f/WiB 10 
7 3 t*t#iir-5C«t{CS:«it«>. ±«E«ffl$C 
f25 a— f§ 2 ©»«»!& 7 7-Af-f *iU-h7-f 
jl/^2 2— Bl©fflsB«»7 6— y-ouf/U /txiSSS 
7 3 — T«K#J»^W 2 5 txDJUiCSrtn-S. 

[0 0 8 6] UMUtKfcaB* 2 9 Ttt. 7 1 © 

##:7 1 a^S4{C^t"J:-5fC±8iEfii]Sm i i : 2 5 a ©IS 

5 atfimtey* )V9 rt-mTtmXkl 3 <t^tilT^)feJe>. 

h7^;u^2 2 £jg*-t±-f Jc^-f ju^A-r/'?xjis&7 3 20 

KT. ^7 1 a©*izHi 

[0 0 8 7] WWH&fr 7 1 ©#& 71a ©{iB^JfiSfc 

teBta&8Stefit{c32s»c^joifeA.e.nfc^«. 
ten 0 ig-r c t. \z 13. 0 . mu a ©b&^avi f-r+ai/ 

[0 0 8 8] 0 5 (A) tt. rtf-f+al/-l-7^M 30 

©— *©fflfc©**«UT»df»*ia*iit*»st<. * 

SUftK£ii*£-a:*BH£fc*«W-T?&:< . »i^©# 

[0 0 8 9] 05 (B) (i. Af^al^-h7-fM 

TfeO. Af^*al/-h7^M2 2©ffi 

ET')H8ft73[6]<!:jS»^7J[«alCtta.Sn^©T-, /tr^+a 
U— K 7 JU^ 2 2 ©PHUT, &-5<^te. /t5 ! -<*:xl' 40 

-h7^;^2-2©s*frtffi-cftSiBiscitc«c«. * 

©i|g«. H7-TM 2 2©fflg±^©S'i4 

[0 0 9 0] ddT. *HM©^.tC#-5/^5 : -')'^J.U 
-h7WJl/^2 2©^6<)^:1tjHc-p^Tai^'5. 06 
«. /ly-^aU-b^f ;l^2 2 ©#|ji£*;-r0T& 
0. 06© (A) te/t^-f ^iU-- H7-fM 2 2 ©IE 
li^ltfeO, (B) li/1f^*3.W-H7^M 
2 2©#J®Bfr®0£^KLT^-5. 50 
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[0 0 9 1] 0 6 (A) ;J3«fctf (B) ICiti^l- A 
f^at/-h7^ Jl^ 2 2 tt, 5 2 (C 

cfc 0 HSStlfcSf 1 »«SiiS& 50i. fl!HBiJ©SggB;W& 5 

UT^stcao/N— *Att(zBHB$nfc, #*isf©s** 

A^^59*-JI'7D-S(07^JWTS?>. ft, /ty- 

[0092] d©ct^{c«^$nfcA"^-<^3.i/— hy 

4)\s?2 2 T'te, #^.©8ttn*^JlHfft-t! ! S^«-&«. MS 1 
»BSSB5 Ol*Jfc«EXLfct*B3&«H6 (B) <f©^EPT 

^■r <t ^ tciiffl©i^e 5 4 ©«t£ fflo Twasf *ks 2 

iMSIS5 lF^SftftSCIirtClfcS. 

[0 0 9 3] ft. **lfi©JBIB-Ctt. Mf^aU-F 
7^JW2 2 ©SIS 5 4 ©SBJt. TkZfMM 5 4 ©JfflTL 

[0094] Msz^fzn&mmmit. w&r-tmfc-r* 
a. a&p t*WK-ra itrESttBE** 

^ft*lEjlT^)t>©T"feO. Sf*L<«, 

§i$t5tifci:, mmvmmirftmmnmm&mmmg. 
ttj-r^>fc©T-fe-5a 

[0 0 9 5] KrEUfcA^^cSttftBtttHadtbTii. 

■fe->7AC s. ;Pfv"7ARb©J:'5fj:7';U^ , J^«. 
A'U9ABa. Mv")ACa, Xho>f7i*Sr© 

[0 0 9 6] {§.U /^^-f+iU— h^^-JU^ 2 2 l^ffl 

e^7ARb, AU'JABa, XhD>f9AS r§/i> 

[0 0 9 7] dtltt. »«flcA;k>7ACa^Stl 
Tti-S>^-a-iC, *Jk>9AC a^f-f^a I'- h7^ 
2 2 ±^ffinWt<t®£Kfel'Tmmtl)\'~>'7 a 
SO, ©=fc3&£*#&¥2*llC< ^^M^^^T-SW^rlW 
ILL. 6it^^JU->'7AC a SO, {CfiSLfc/1^-r^3. 
l/-h7^M 2 2©gte£D£l%lt-t-5;ti6T&-5>„ 

[0 0 9 8] uut, T)US.1-frt>tiZ>m#±lZ&&P 
t <!:^ l J7AKi)!imft^tltAf-i'4 : al/-h7-fJl/ 
^2 2^^JfC^tfT. Sf«#{t««2 9©^*i^{t^ 
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[0099] *mm<Dmm\z&z>pimmmiv>£ofc!£ 

left*. Sfc. S^**j8Sfi|-r*IK{ctt. NO^SO, 

OR^sc^tsnseiicas. :©ss, /it- io 

^+aU-h7-fM2 2Ctt, NO. Rtf 

[0100] 07® (A) TkJf (B) 14. /15V +-3. V 

io,^orxiio ! -wfT-aiP t 6 0©;s®iefl-* 

140'" tKJ&LTNO, <t&£ (2NO + 0, -2NO 
, ) . 20 
[0 10 1] ISfe^T. NO,©- «H4, S&P t60O 

■f *>NO,- 'J 9AKNO, 4MT5. 

[0102] st. igtctinr^-sso^NO 
■Kana. flp-6. K^o.jwo.-xtto'-cjg-pe^p 

t 6 OWSWIefl^UT^Sfcafr. WOSOt^a 
&P t 6 0 OgllT'O, ■ XttO ! ■ tHKlT S O, £ 30 

[0 10 3] ttl^T. SO,©— apt*. S£P t 6 0© 

ms^-vsnzmit^n^mmstrnwcmm 6 1 
an. x*)v&K£m-&vtzrf<E>mtt'f>t>so,'-<D 
j&-cmmfcmi&mm 6 lrtieteia-r-s. -eoR. — sb© 

[0 10 4] d©J;5KLTettg5»;Sfrajj?J6 iwtc« 
iS*U9AKNO, *5«fclWB£&#U £AK« SO, 
»«Sn*Ht«C«t*. -75. WM5«M1C*V\-Cfi^ 40 

[oios] ±ELfc±5ft«tt?mifc»aw 

T-f+al/-h7^Jl/5'2 2lC8StAT£<i:. 07 (B) 
fcjRTJ:3C. *»i*»©«&^6 2**ffl#B©3SBff. « 
*tfffitt»*ttttHW 6 1 ©^®±(Cffi^bT##-r*. 
[0 10 6] £©ck?lea*£^6 2 jWgtt**«fflSI 6 
l©*ffi±»c#*-r*t. &H£K«ttttta6 1 
6 2 t©»«iB»c4J«f»T**aiS*««Tr*fc«>. fett 50 
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B?stfetaa"i6 1 pwmmmtk? 6 2 twig^sie^t 

i*otNoti:»*sn. BfeSSO***^ 6 2 tOj* 

man*. jstt»*ftm»J6 i*»sis:msnfcNottT 
[0107] mmmmnrnm 6 ii*jfc»j«sn 

T^fcfi&StfJ'J^AK, SO, fe*'J7AKttfOtS 
O, tC»*Sn. BfeSRO^att^ 6 2 t©^MB(C|fi] 

mtkmrne irtte©iRan*. fiu bbr^u^ak, 

SO.It ^LTVs*fc«>lC5gK*Ur7AKN0 1 ICJt 

[0 10 8] -75. Stt^*fett5»J6 1WIC*J^T»1 
? 6 2 tCgftffi^fttsSSOtt. amk*U9AK 
N 0, 1>«t * U 9 A K, S O, W J: 5 ftft^!ft)5^»fi 

2iimm-r^t. atf 6 214. @b#w©^^ic»^$- 

[0 10 9] CdT-. H1ICM0. ±fEUfe«t-5(Clf^ 
*nitrt««R 1 lett. ttrtMStRN 1 *»J»-r*fc»o 
tt^JP^-— y h (ECU : Electronic Control Uni 
t) 3 5)!l<#SSnTI/>5. C©ECU3 5I4. F*jas« 

m 1 ©»iE*fr*ste#©fi3fcfc:jei;-ci*i*B«H 1 ©a 

[0 110] ECU3 5ICI4, i7^>^^->*->3 >-fe> 
-9-4. 7k2S-tr>+r5. JSSJN-ffi-fe >+r 1 3. I77D-/ 
-^17. KIiagt>-+rl 8. XD7hMv->3> 
t>D-2 1b. 7^;l/^iaS-fe>-it3 9ICJP^.T. *M 

©^F^iics^e»nrc7 r i7-fe:;p^y;u3 6©^* (7* 
t;nis) ic^jSLfcmMm^^ttj^r^T^-fejuTt?^ 
-> 3 >-t>-y-3 7a»«»WK»tt;*n. ±Ebt§t> 

•trOffl^§^ECU3 5ICA73$n-5J;5leftoTti 
•5. 

[0 111] -75. ECU3 5ICI4. $$3W*t#3. $i 
»#>^9. X07HJl'ffl7^f3.X-5'2 1 a. SE« 

^Dffl7^^3.x-^3 4. mmmms xji>3 s. #a 

Mffl7JfaI-^7 2. EGR#101, PSffl^P 1 
0 7^ttf[CKl»CSE^an. ECU 3 5^±fSb7t#gP 

[0112] d IT, E C U 3 5 14, 08 IC^T«t -5 
IC. ;K75faH4/\*X4 0 iCckoTfBSlCfg^atlfc. CP 
U4 1<t:. ROM42t, RAM4 3 <b. SlyitTy? 
RAM4 4 <h. A?l#-r~45£:. tB^J*5- h 4 6 <h S 
fii^^iifclC. iWiHATltf- h 4 5IC^$nfcA/ 



( 10 

17 

D3>A-^ (A/D) 4 7SIAT^. 
[0 1 13] SfrfBA^^-h4 5tt. 9 9>9#i?i'a 

O^UTCPU4 1^>RAM4 3 ^ftf 

[0 114] BiTf2A^^-h4 5fct. *fi-fe>-y-5. fiS 
i&JE-fe >+>" 1 3 . I77D-/-^17, ©SU&S-fe> 
•9-18, XP-y h^S?->3 >-fe>1}-2 1 b. 
*y->3>t>*3 7, -7^;i/^iaS-fe>-y-3 9^WJ; 10 

jKTjIhJ'&A'X 4 O^LTCPU4 1^RAM4 3^ 

[0 115] Buieta^l^-h4 6tt. 8M«Mt#3. fiS 
£M?>79. XD 7 H^7i'?aX-^2 1a 1 
S0ffl7i'faI-^3 4, «S^J0/X;U3 8. SMI 
W7i'5 : iI-5'7 2. EGRtlOl, Hflgll#l 

n. cpu4 i*>smasftaiHw«*i£SMEL'fc#» 20 

[0 116] jtfTfEROM4 2 {J, *r*5mw# 3 sww-r 

-5fc«>©t8SJS|.^>^'*iJP^— XD-yhJU#2 1£ 

3SW»-r4fc«&©»»ROftl»JU— EGRtl 
0 1 **"JffllT-5fc«e>©EGR*iJPJU— ?^>. Wffl#10 
7$»J^-r-5fc*©EGR^*iJffll;i'— SEMilKt 

[0 1 17] giffSR OM 4 2te. ifEbfcT^U^-^ 

^3tOg|^$:^"?'n^;>U'— MSH975/7, 
-;i/7|*3»aSBE^t^*>7 K 9(7)I±tti» («S»#> 

y9w^a«s?ttt) to»f^t»«ffiji^a»7 40 
1 n 7 k 2 1 © ai 

Hl©il<E*li<tSf»K0#3 3<0B«BBl£fc©l»«* 
iSt#«i2 0 P8£«d»7 y filti&mm 1 ©SIEttffii: 
EGR^fl 0 lfflBgflKiCilft^tEGRfrliS 
rt«»IHl©S<Ettl8<!:EGR^ — 51 0 

m 1 <omm&.mt.wm&&ft7 1 
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[0 118] HtflBR AM 4 3 fi. S-t>U-*»SOtU*« 

wpu4i ®ftJMM*«£fetfrr«. Kr8EMirte« 
^5>i7 5ff> 5 ->3 >-t>-y-4*vi;uxm-^ 

[0 119] MfaA*«yd7 7'y^RAM4 4tt. AJfttfiH 
l»KCPU4 1tt. ttrI5ROM4 2lCfBl&£n 

Mil. EGRIWIP. EGRftaittPtSSff-rSttt) 
[0 12 0] *8$WlflWtti-Ctt, CPU 4 1 

-r*. asr. «»*««**«-r**dtt. cpu4 1 

tt. RAM4 3lc8E«*nT«f»*tRWia<E*t7i'-fe;i' 

t l,ti*j*k«h 1 tc*f UTi*sti* hjw&wm 

[0 12 1] -t©JR, 7*-fc;PBH0e£»HISlte»ci:S3fc 

OM4 2£fSlfcLT*5< •fcSlCLTfcJ:^. 
[0122] CPU41IJ, ROM42 <DBM 

CPU4 1IJ, *S-fe>+»-5<Dtti^m^ffl, 177 

[0123] -&\z, mmmmmM&fcfe-rzWittte. c 

PU4 1B. ROM42 ©*R*WW#7l$»!ttW^ y ^ 
^SttS-r^o CPU4 1it *BfW»i»7«f»l^6«S» 

mmmm^mnvr. mnm^mt^mm^wmr^. c 
pu4iii, 7kia-t>-t>-5©aj^fi^{i. i77D-/ 
—9 1 7©aa7]«^fiS. **i»tt»stia*-fe>-y-i 8© 

[0 12 4] M^atPlttl«|ll|<!:ttn4ttt19XH&«tftlt 
Snst. CPU41I1 «5»i«»Hi6B*»Jti'7>^ 

CPU4 1ti. «»iH»#3»C»-r*B»lt*«) 

auotiii/fcitA* e osiimiiAtMejiiMiimiii 
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[0125] ft, mmm^mmx'it. ammm i-cmhe 
vtrntfy-f H^a<Ett«B»c*««^«c»4. cpu4i 

PU4 1H HSt5CD7-f H;HHE«c*«l«T'f 

ft fc-SW * ct 5 MSls««« 7 - Fa* ^ fijp-r 

[0 126] «S»#>ytt»T'tt. CPU4 1 

»4, rom 4 2»n ; e>^-;i/ffiSijffliT-yy'\7^-fex 

mtS-r&= 8c<^T. CPU4 1U, ROM42©M 
fc^*>:/9©n±Sij* («5**#>:7 9 

[0 12 7]^©P£. CPU4 1IJ, 3 ; 6>U'— JI/7 tC 

[0 12 8] Sfc. XD 7 h;HMWTtt. CPU 4 1 
14, ROM4 20XD7 h;U^SiiJtai-7^y^7^-feX 
U «H@IEftRtf7**;Plil£K#JSLfc@«Xny 
MI/H«*J«U-r*. CPU4 1H itfiEBSIX n y h- 

X.—9 2 1 aCTOrr-So 
[0 12 9] Mlt. CPU4 1H Xay hJVtfUti'a 

* hfrmTt^o.^-? 2 1 a (cenjD-r^^^i!ittat» 

S 7 4 - F A* v 9 UWt -5. 
[0 13 0] ilMKttB*!l»Ttt. CPU4 1I1 

<Sl*J ffl t - 9 iMfmW& ic * S W&ft t* {c . 0 
#3 3SBB#*ia^B»-r^<SP»R0ffl7^? : a.x- 
^ 3 4 SfftHWr*. l*l«5«H 1 ©ftffiTWftfc 

■tote*. rt«S«Hl©5ES»«3&«*IHllb. Mil® 
[0 13 1] EGRWWTtt. CPU4K1 R 

AM4 3tcEttSnT^*»Hia(E». 5© 
m^ft^ (ftiflTkSS) . 7?tJW^->3 >-fe>+t-3 
7©tij?7ff*§- V7 9MM&m *«K*ttiU EG REM 

[0 13 2] iEUfcEGRftlW^ffftfrtLTii. » 



20 



6BfjEi»niitt±a»bT»EstiTfc»«. 7 9-tJimm. 

[0 13 3] ±:EUfcJ:5&EGR«iPj|ff*fr39»ritfi[ 
LTH!&:V»£19J5£l,fc»&tt. CPU41I1 EGR# 

i o i ^±gB«ffitc^-r^<siJtw-r^o — egr 

M»»T*fra«Jfc5iUTV»*£«£Lfc*£tt. CPU 
4 1(4. R0M4 2OEGR#P8K*JW7-;^7i't 
10 XL. tHMHteft<hTi/-tr;USB*<i:tC»J^Lfea«EG 
RMSSJUtif*. CPU41B. HiflHSME GRUS 

k:s#jsufcB»«**EGR#i o licEMa-rs. 

[0134] •€-©!&, CPU41I1 PlffiMm 1 ©©A 

^i*/t7^-^iiiEGR#i o KDmm&y* 

— HAy?«»t5. -5 E G R#7-f- FA;/ * 

[0 13 5] EGR#7-f — H/"«y^«ll»-C»4, #Jx. 
tt. CPU4 1I1 Z^-fe^M^tKKlieft^^/t^ 

20 tel. 7£i^Hfl^«HiateftfcBai!KA2»«.»: 

[0 13 6] ±eLjfc^ra»=£9B*»A£**tf<8H£ 
^tX^t. CPU4 114. RAM4 3 fCfHft&^tlfcXT 
l 7 WiBTJff^fi (§H[IS©®A£*fi) * 

[0 13 7] «rCUfcHIKO!RA^««*«WSEa«*A 

30 &m.m.£o 'pu^me, iz\t, cpu4iii egr#i 
o i zmfemmfrzitz. £©*§-&. egrjissioo 

A^iMf 1 4A.SAt5EGR^XiW>b. -t 

IS 2rtlC®A£n£ffM©*te. EGR^X^M'>Lt 

[0 13 8] *B50»A^flUlJ9«B*!RA^»* 
<k0*U*£-{Cte. CPU 4 114. EGR^lOl^f 
3e«W#*-a-S. EGRittl0 04>6fa 

40 &w i 4^sfEA-r-5EGR#x*atiiJrau -tn»osi; 
jp-rs. c©te*. i*i«i*iwi©»«2i*jtaRAsn* 

#fM©fttt. EGR #XjW9toLfc££*t*<>-r* C t 

[0 13 9] ft. EGR^fXSSJtaoSliraieB**** 
*^-lC. gfiCEGR^ 1 0 1 tf£Mftmz<b2>£., CP 
U4K4. XP-y KJU^2 1 ZffifeWi&fflft2 J &Z>'« 
XD y hJPfflT^^iX-^ 2 1 aSMWT*. 
^. XD.yhJHp2U0Til:filtMMf 14 
50 T«©S i SAJE©ft]Ea-&^iS<^^)fe«6. EGRM 
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1 0 0*»6««ttflf 1 4^®A£n^EGR;tf7.*^if 
MTZ>Z.L\z£iZ>. 
[0 14 0] itrELfc3rJ£«tt. f»»tSnT^5I 

[0 14 1] EGR^Sl$iJP«. EGRftlWtfH 

ffttffiK&££#l£Hff£n£f&Jt^£-£>. CICDEGR 
ft^JPTii. CPU4U1 EGR^ai^frTj^SlL 
T</>-5£#{d, HH!#1 0 7£M#SttT75>x*— 1 

0 6-e^^l$tlfc^ai7K©— ^^EGRi7-7 1 0 3id 
3tSg£-tt\ UJ.TEGRjIS&1 0 O^nSEGR^* 

[0 14 2] _haELfcEGRJ l Mll*fl 1 £LTtt. zKiS-fe 

[0 14 3] l^tSlTH. CPU4 1IJ. 

5 dl tidfc-5. 
[0 14 4] Af-f+al/- H"7^;U5'2 2idSJt£*l 

|OOltt/tf-f +al/-h7-f 2 2 C0|?H^SS 

h7^M2 2 fd*5 t»T¥tt«rWS 0 tdW C 

+al/-h7-fM 2 2©f?BS«a*6<S5<fc:S«<i:if 
Tct" •£>;!<*: td&3. 
[0 14 5] E9 9». #fiWfWa0fC»***-r*^i 

l/-f-7-fM2 2 WffcfiT F tWgi^^^THT* 

1 riMittn i ^stUHsnfcaa^oiT^f^ 

Btffclifc** b ft 6 n £ c t id & * . 
[oi4 6] ;i*uc*fu ftma&^MaqfeftHK&iir 

-h7^M22 -c»<ti»*-r* isttaft*©*** 

[0 14 7] /.1fi , ^al/-h7i'M2 2 fCafftA-T-S 

010 (A) (C^-Ti^lc, M£? 6 2 jWSttfcXtt 
ttt$J6 1 Jbldtt^T St. «&*rP6 2©— »©*!WBMt 
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$ tl, +#ldgKt $ tlitfr o fclRSff-asa-a* jfi#«± id 
■±K»«U miO (B) tc^TJ;^«d. 

[0148] a#n«!>«a9«(i93aistttt?ff^6 3 

f©tJ/^r-i'*al/-h7^^ 2 2 id8l@LB<£e 
10 *. &{tW®SafrPa8Wtt?ff£-6 3ld«fcoT 

Ibnst, e^p t »c<t-5No. so, ©iMfcfiuBfc 

[0 14 9] El 1 0 CD (C) id^T=k-5fd. 

aetttwaM* 6 3 co±{cg"jcoa^ 6 4 an** & ^ 

tibC0»i^«. 6&P t^fS14B£m#ctiiS'J<bi£l3l£Rg 
*«fc<, Jff< LTCco»i^co_h(cMirBiJ©»i^« 

[0150] t^t, *mte<z>i8t&iz&»z>mtm{tm 

CPU4 1I1 /^+il'-h7>fM2 2 

2 9o>mm.v)MmT?? L 3.3i-$' 7 2 ssiw-rfccttc 

[0151] ft#:B<)idii. CPU41I1 #St«J*# 7 

30 i ©##7 i a<D&wtfmti<itiLmiimiit&miitz3cmz 
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this case) that is carried on the particulate filter 22 activates. 
[0165] Operation proceeds to a step S1103 for cases where the CPU 
41 has determined that the filter temperature is higher than the 
predetermined temperature Tl in the step S1102. In the step S1103, 
the CPU 41 distinguishes whether or not the filter temperature input 
in the step SI 101 is higher than a predetermined temperature T2 . 
The predetermined temperature T2 is the activation temperature of 
an active oxygen emitting agent, or is a temperature at which the 
amount of particles capable of being oxidized and removed by the 
particulate filter 22 (an amount of particles capable of being 
oxidized and removed G) per unit time becomes substantially equal 
to the amount of particles that are discharged from the internal 
combustion engine 1 (an amount of particles discharged M) per unit 
time . 

[0166] For cases where the filter temperature is determined to be 
higher than the predetermined temperature T2 in the step S1103, 
the CPU 41 considers that the noble metal catalyst of the particulate 
filter 22 and the active oxygen emitting agent are already in active 
states, and operation proceeds to a step S1104. 

[0167] In the step S1104, the CPU 41 distinguishes whether or not 
fuel addition control in order to increase the floor temperature 
of the particulate filter 22 is in a state of being executed. For 
cases where it is determined in the step S1104 that fuel addition 
control is not in a state of being executed, the CPU 41 considers 
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PROBLEM TO BE SOLVED: To provide a technology for 
rapidly increasing the temperature of a particulate filter 
when the capacity of the particulate filter for oxidizing 
and eliminating particulates has to be increased in an 
exhaust emission control device of an internal 
combustion engine, fitted with the particulate filter having 
the function of oxidizing the particulates in exhaust gas. 
SOLUTION: The exhaust emission control device of the 
internal combustion engine has such characteristics as 
follows; when the oxidizing capacity of the particulate 
filter is put in the nonactive state, the temperature of the 
exhaust gas flowing into the particulate filter is increased 
at first, for the purpose of activating the oxidizing 
capacity of the particulate filter. After that, fuel is 
supplied to the particulate filter to oxidize by using the oxidizing capacity of the particulate 
filter and the temperature of the particulate filter is risen by the heat generated above. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technology which purifies 
the particle especially contained during exhaust air about the technology which purifies exhaust air of an 
internal combustion engine. 
[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an automobile 
etc., before emitting into the atmosphere the exhaust air discharged from this internal combustion 
engine, it is required by purifying or removing harmful-gas components, such as a carbon monoxide 
(CO) contained during exhaust air, a hydrocarbon (HC), and nitrogen oxide (NOx), that exhaust air 
emission should be raised. 

[0003] It is important to purify or remove the particle which is called particulate matter (PM:Particulate 
Matter) contained during exhaust air, such as soot and SOF (Soluble Organic Fraction), in the Diesel 
engine of the compression-ignition formula which uses gas oil as fuel especially in addition to a carbon 
monoxide (CO), a hydrocarbon (HC), nitrogen oxide (NOx), etc. 

[0004] For this reason, the method of carrying out the uptake of the particle under exhaust air is learned 
for the Diesel engine by arranging to a flueway the particulate filter with which the cross section 
consists of a base material of the porosity equipped with much very small pores, and passing exhaust air 
to the pore of the particulate filter. 

[0005] By the way, if the amount of particles by which a uptake is carried out to a particulate filter 
increases superfluously, the cross section of the exhaust air passage in a particulate filter will decrease, 
and the flow of exhaust air will come to be barred. 

[0006] If the flow of exhaust air is barred with a particulate filter, exhaust gas pressure will increase in 
the flueway of the particulate filter upstream, and the exhaust gas pressure will act on an internal 
combustion engine as back pressure. 

[0007] For this reason, before the amount of particles by which the uptake was carried out to the 
particulate filter increases superfluously, it is necessary to purify the particle by which the uptake was 
carried out to philharmonic a particulate, and to reproduce a particulate filter. 
[0008] As a method of reproducing a particulate filter, there is a method of oxidizing the particle by 
which the uptake was carried out to the particulate filter by making the inside of a particulate filter into 
an oxidizing atmosphere. 

[0009] However, a particle must make a particulate filter hyperoxia atmosphere while raising the 
ambient temperature of a particulate filter to 500 degrees C - 700 degrees C, in order to oxidize the 
particle by which the uptake was carried out to the particulate filter, since it lights and burns under the 
elevated temperature of about 500 degrees C - 700 degrees C. 

[0010] However, in order that a Diesel engine may perform lean combustion operation with superfluous 
air in most operating range, the combustion temperature of a gaseous mixture tends to become low, and 
the temperature of exhaust air also tends to become low according to it. Therefore, it is difficult to carry 
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out the temperature up of the ambient temperature of a particulate filter to 500 degrees C or more in a 
Diesel engine using the heat of exhaust air. 

[001 1] On the other hand, in the former, a filter for diesel exhaust air particles which was indicated by 
JP,7- 106290,B is proposed. The filter for diesel exhaust air particles indicated by this official report 
enables it to perform ignition and combustion of a particle also under the comparatively low temperature 
of about 350 degrees C - about 400 degrees C by making the catalyst matter containing the mixture of a 
platinum metal and an alkaline-earth-metals oxide support on a particulate filter. 
[0012] 

[Problem(s) to be Solved by the Invention] By the way, the catalyst matter supported by filter for diesel 
exhaust air particles which was described above is more than predetermined temperature, and since 
activity is carried out, the particle under exhaust air cannot fully be oxidized at the time under of 
predetermined temperature. 

[0013] Furthermore, it becomes difficult for the above-mentioned catalyst matter to oxidize all particles, 
if a lot of [ the temperature of this catalyst matter ] particles at the time of a low flow into a particulate 
filter, since the capacity which oxidizes a particle increases so that temperature becomes high. 
[0014] On the other hand, although it is easy to give the exhaust-gas temperature of a Diesel engine to 
350 degrees C or more in a heavy load operating range, it amounts to 350 degrees C or more in a low 
load operating range, and it is a difficulty pile. Therefore, when low load operation of the Diesel engine 
is continuously carried out over a long period of time and low load operation of the Diesel engine is 
carried out especially succeeding the starting back, the decontamination-capacity force of a particulate 
filter tends to become low, and depositing on a particulate filter, without a lot of particles burning is 
assumed. 

[0015] Even when a lot of particles accumulated on the particulate filter and the ambient temperature of 
a particulate filter becomes 350 degrees C or more since those particles stop being able to burn easily, 
the cinder of a particle will remain so much in a particulate filter, and there is a possibility that the 
exhaust air passage in a particulate filter may carry out blinding. 

[0016] When the exhaust air passage in a particulate filter carries out blinding, the back pressure which 

the exhaust back pressure in a particulate filter increases, and acts on an internal combustion engine 

becomes high, and the output of an internal combustion engine will decline. 

[0017] That is, particle oxidation capacity of a particulate filter cannot be efficiently used only by 

arranging to a flueway the particulate filter which has the function which oxidizes a particle like the 

filter for diesel exhaust air particles mentioned above, but there is a possibility of inducing the blinding 

of a particulate filter, the loss of power of an internal combustion engine, etc. 

[0018] In the exhaust emission control device of the internal combustion engine possessing the 

particulate filter which has the capacity which this invention is made in view of various situations which 

were described above, and oxidizes the particle under exhaust air By offering the technology of raising 

the temperature of a particulate filter promptly, when the temperature of a particulate filter is low and 

the oxidation capacity of a particulate filter is in a non-active state like [ after engine starting ] It aims at 

preventing unnecessary deposition of the particle in a particulate filter, with preventing the blinding of a 

particulate filter, the loss of power of an internal combustion engine, etc. 

[0019] 

[Means for Solving the Problem] The following meanses were used for this invention in order to solve 
the above-mentioned technical problem. That is, the exhaust emission control device of the internal 
combustion engine concerning this invention is characterized by to have the particulate filter which has 
the capacity to oxidize the particle which is prepared in the flueway of an internal combustion engine 
and contained during exhaust air, a fuel-supply means supply fuel to this particulate filter that the 
temperature up of the aforementioned particulate filter should be carried out, and an exhaust-air 
temperature-up means raise the temperature of the exhaust air which takes the initiative in the operation 
of the aforementioned fuel-supply means, and flows into the aforementioned particulate filter. 
[0020] Thus, in the exhaust emission control device of the constituted internal combustion engine, when 
the temperature up of the particulate filter needs to be carried out, the temperature of the exhaust air by 
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which an exhaust air temperature up means flows into a particulate filter will be raised first, and, 
subsequently a fuel-supply means will supply fuel to a particulate filter. 

[0021] Here, the method of carrying out the temperature up of the particulate filter with the heat of 
reaction generated in case fuel is oxidized using the oxidation capacity of a particulate filter and fuel 
oxidizes, when the temperature up of the particulate filter needs to be carried out can be considered. 
[0022] However, since the amount of the heat of reaction generated in case fuel may be supplied in the 
state where the oxidation capacity of a particulate filter has not fully carried out activity only by 
supplying fuel to a particulate filter, fuel cannot oxidize easily in such a case and fuel oxidizes 
decreases, the temperature up of a particulate filter will take time. 

[0023] On the other hand, in the exhaust emission control device of the internal combustion engine 
concerning this invention, when the temperature up of the particulate filter needed to be carried out, 
before the fuel-supply means supplied fuel to the particulate filter, the exhaust air temperature up means 
raised the temperature of the exhaust air which flows into a particulate filter. 

[0024] That is, in the exhaust emission control device of the internal combustion engine concerning this 
invention, when the temperature up of the particulate filter needs to be carried out, after carrying out the 
temperature up of the exhaust air which flows into a particulate filter, fuel was supplied to the particulate 
filter. 

[0025] When the exhaust air the temperature up was carried out [ exhaust air ] by the exhaust air 
temperature up means flows into a particulate filter, comparatively a lot of heat which the exhaust air 
has will be transmitted to a particulate filter, and the temperature of a particulate filter will be raised. 
[0026] Consequently, when a fuel-supply means supplies fuel to a particulate filter, the temperature of 
the aforementioned particulate filter becomes comparatively high, and it will be in the state where the 
oxidation capacity of this particulate filter carried out activity. 

[0027] Since the heat of reaction generated in case fuel will tend to oxidize and fuel will oxidize, if fuel 
is supplied to a particulate filter when the oxidation capacity of a particulate filter is in the state where 
activity was carried out also increases, a particulate filter carries out a temperature up promptly. 
[0028] Moreover, if the temperature of the exhaust air by which an exhaust air temperature up means 
flows into a particulate filter when the temperature of a particulate filter is under the aforementioned 
predetermined temperature is raised and the temperature of a particulate filter becomes by it more than 
the aforementioned predetermined temperature, you may make it a fuel-supply means supply fuel to a 
particulate filter in the exhaust emission control device of the internal combustion engine concerning 
this invention, when the noble metal catalyst which is more than predetermined temperature and carries 
out activity to a particulate filter is supported. 

[0029] Moreover, when the exhaust air throttle valve which extracts the exhaust air flow rate in this 
flueway to a down-stream flueway from a particulate filter is prepared, you may make it an exhaust air 
temperature up means raise the temperature of exhaust air by extracting the opening of an exhaust air 
throttle valve in the exhaust emission control device of the internal combustion engine concerning this 
invention. 

[0030] Here, if the exhaust air flow rate in a flueway is extracted by the exhaust air throttle valve, from 
this exhaust air throttle valve, the pressure of exhaust air will rise in an upstream flueway, it will act on 
an internal combustion engine as the so-called back pressure which bars elevation operation of the 
piston of the cylinder which has the exhaust gas pressure like an exhaust air line, and the engine 
rotational frequency of an internal combustion engine will fall. On the other hand, since an internal 
combustion engine will increase fuel oil consumption to make it go up to the target engine rotational 
frequency of a request of an engine rotational frequency, the fuel quantity which burns within each 
cylinder will increase, and the heat of combustion generated in case fuel burns according to it will 
increase, with the heating value of exhaust air will also increase it. 

[0031] Therefore, it becomes possible by extracting the opening of an exhaust air throttle valve to raise 
the temperature of the exhaust air discharged from an internal combustion engine of an exhaust air 
temperature up means. Moreover, when it has the fuel injection valve to which an internal combustion 
engine injects direct fuel in each cylinder, you may make it an exhaust air temperature up means raise 
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the temperature of exhaust air in the exhaust emission control device of the internal combustion engine 
concerning this invention by making fuel inject secondarily from the aforementioned fuel injection valve 
at the time of the expansion stroke of each cylinder. 

[0032] If fuel is injected in the cylinder in an expansion stroke, the fuel will be **(ed) under the elevated 
temperature in the middle of combustion of a gaseous mixture immediately after combustion, and will 
be lit, and it will burn till just before [ end ] the expansion stroke of this cylinder. Consequently, like the 
exhaust air line of each cylinder, the hot burnt gas immediately after combustion will be discharged out 
of a cylinder as exhaust air, and the temperature of exhaust air will be raised thus. 
[0033] Moreover, in the exhaust emission control device of the internal combustion engine concerning 
this invention, the fuel addition equipment which adds fuel to the exhaust air which is prepared in an 
upstream flueway and flows the inside of this flueway from a particulate filter as a fuel-supply means 
can be illustrated. 

[0034] Moreover, in the exhaust emission control device of the internal combustion engine concerning 
this invention, when it has the fuel injection valve to which an internal combustion engine injects direct 
fuel in each cylinder, you may be made to realize a fuel-supply means by by the way making the exhaust 
air line of each cylinder inject fuel secondarily from the aforementioned fuel injection valve. 
[0035] In addition, as a particulate filter concerning this invention, at the time of hyperoxia atmosphere, 
oxygen is incorporated and held, and when an oxygen density falls, the particulate filter with which the 
active oxygen discharge agent which emits the oxygen currently held as active oxygen was supported 
can be illustrated. 

[0036] Moreover, when an internal combustion engine is in slowdown operational status, or when an 
internal combustion engine is in operational status other than heavy load operational status, you may 
make it the exhaust emission control device of the internal combustion engine concerning this invention 
further equipped with the exhaust air flow means for switching which switch the flow of exhaust air so 
that a part of exhaust air [ at least ] may bypass a particulate filter. 

[0037] This is because there is a possibility that the heat of a particulate filter may be taken by exhaust 
air when exhaust air of such low temperature flows in a particulate filter, since the temperature of the 
exhaust air discharged from an internal combustion engine tends to become low when an internal 
combustion engine is in operational status other than slowdown operational status or heavy load 
operational status. 
[0038] 

[Embodiments of the Invention] Hereafter, the concrete embodiment of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on a drawing. 
[0039] Drawing 1 is drawing showing the outline composition of the internal combustion engine which 
applies the exhaust emission control device concerning this invention, and its pumping system. The 
internal combustion engine 1 shown in drawing 1 is a Diesel engine of the compression-ignition formula 
which has four cylinders 2. The coolant temperature sensor 5 which outputs the electrical signal 
corresponding to the temperature of the cooling water which flows the fiiel injection valve 3 which 
injects direct fuel to the combustion chamber of each cylinder 2, the crank position sensor 4 to which the 
unit-power shaft slack crankshaft of this internal combustion engine 1 outputs a pulse signal whenever 
predetermined carries out angle (for example, 15 degrees) rotation, and the water jacket which this 
internal combustion engine 1 does not illustrate to this internal combustion engine 1 is attached. 
[0040] Said fuel injection valve 3 is connected with the accumulator (common rail) 7 through the fuel 
pipe 6. The aforementioned common rail 7 is connected with the fuel tank 8 through the return pipe 1 1 
while connecting through the fuel pump 9 and the fuel pipe 10 which were attached in the fuel tank 8. 
[0041] When the valve is closed at the time of a low, it intercepts a flow with a common rail 7 and a 
return pipe 1 1 and the fuel pressure in a common rail 7 turns into more than the aforementioned 
maximum pressure from the maximum pressure to which the fuel pressure in this common rail 7 was set 
beforehand, the pressure regulating valve 12 which opens and permits a flow with a common rail 7 and a 
return pipe 1 1 is formed in the connection grade of the return pipe 1 1 in the aforementioned common 
rail 7. 
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[0042] The fuel pressure sensor 13 which outputs the electrical signal according to the fuel pressure in 
this common rail 7 is attached in the aforementioned common rail 7. Thus, by the constituted fuel 
system, a fuel pump 9 pumps up the fuel stored in the fuel tank 8, and feeds the pumped-up fuel to the 
aforementioned common rail 7 through the fuel pipe 10. Based on the output signal value of said fuel 
pressure sensor 13, feedback control of the fuel discharge quantity of a fuel pump 9 is carried out in that 
case. 

[0043] The fuel supplied to the common rail 7 from the fuel pump 9 is accumulated until the pressure of 
this fuel reaches the desired target preassure force. The fuel accumulated to the target preassure force in 
the common rail 7 is distributed to the fuel injection valve 3 of each cylinder 2 through the fuel pipe 6. 
Each fuel injection valve 3 opens, when drive current is impressed, and it injects the fuel of the target 
preassure force supplied from the aforementioned common rail 7 to the combustion chamber of each 
cylinder 2. 

[0044] In addition, by said fuel system, if the fuel pressure in a common rail 7 becomes higher than a 
maximum pressure, a pressure regulating valve 12 will open. In this case, some fuel stored in the 
common rail 7 will be returned to a fuel tank 8 through a return pipe 11, and the fuel pressure in a 
common rail 7 will be decompressed. 

[0045] Next, the inhalation-of-air branch pipe 14 formed so that two or more branch pipes might join 
one manifold is connected with the internal combustion engine 1 . Each branch pipe of the 
aforementioned inhalation-of-air branch pipe 14 is open for free passage with the combustion chamber 
of each cylinder 2 through the suction port which is not illustrated. The manifold of the aforementioned 
inhalation-of-air branch pipe 14 is connected with an inlet pipe 15, and the inlet pipe 15 is connected 
with the air cleaner box 16. 

[0046] In the aforementioned inlet pipe 15, the air flow meter 17 which outputs the electrical signal 
corresponding to the mass of the inhalation of air which flows the inside of this inlet pipe 15, and the 
intake-air-temperature sensor 18 which outputs the electrical signal corresponding to the temperature of 
the inhalation of air which flows the inside of this inlet pipe 15 are attached in the part of the direct 
lower stream of a river of the aforementioned air cleaner box 16. 

[0047] In the aforementioned inlet pipe 15, compressor housing 19a of the centrifugal supercharger 
(turbocharger) 19 which operates considering the heat energy of the exhaust air discharged from an 
internal combustion engine 1 as a driving source is prepared in the down-stream part from the 
aforementioned air flow meter 17. 

[0048] The intercooler 20 for cooling the new mind which was compressed into the down-stream part 
within the aforementioned compressor housing 19a, and became an elevated temperature from the 
aforementioned compressor housing 19a in the aforementioned inlet pipe 15 is formed. 
[0049] The air cooling intercooler which makes the heat which new mind has using the run wind 
generated as the above-mentioned intercooler 20 at the time of the rolling stock run which carried the 
internal combustion engine 1 radiate heat, the water cooling type intercooler to which the temperature of 
new mind is reduced by performing a heat exchange between the heat which new mind has, and 
predetermined cooling water can be illustrated. 

[0050] In the aforementioned inlet pipe 15, the inhalation-of-air throttle valve (throttle valve) 21 which 
adjusts the flow rate of the inhalation of air which flows the inside of this inlet pipe 15 is formed in the 
down-stream part from the aforementioned intercooler 20. Actuator 21a for throttles which carries out 
the opening-and-closing drive of this throttle valve 21, and throttle position sensor 21b which outputs 
the electrical signal according to the opening of the aforementioned throttle valve 21 are attached in this 
throttle valve 21. 

[0051] In addition, as aforementioned actuator 21 for throttles a, it consists of a stepper motor etc., for 
example, and the actuator of the electric type which carries out the opening-and-closing drive of the 
throttle valve 21, the actuator of the negative pressure formula which carries out the opening-and- 
closing drive of the throttle valve 21 by carrying out the variation rate of the diaphram according to the 
size of the negative pressure which builds in the diaphram which is interlocked with a throttle valve 21 
and displaces, and is impressed, etc. can be illustrated according to the size of impression power. 
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[0052] Thus, by the constituted inhalation-of-air system, the new mind which flowed into the air cleaner 
box 16 flows into compressor housing 19a of a centrifugal supercharger 19 through an inlet pipe 15, 
after dust, dust, etc. in new mind are removed by the air cleaner which is not illustrated in this air 
cleaner box 16. 

[0053] The new mind which flowed into compressor housing 19a is compressed by the rotation of a 
compressor wheel by which interior was carried out to this compressor housing 19a. The new mind 
which was compressed within the aforementioned compressor housing 19a, and became an elevated 
temperature is cooled by the intercooler 20. 

[0054] If needed, the new mind cooled by the intercooler 20 has a flow rate adjusted, and is led to the 
inhalation-of-air branch pipe 14 by the throttle valve 21 . The new mind led to the inhalation-of-air 
branch pipe 14 is distributed to each branch pipe from the manifold of this inhalation-of-air branch pipe 

14, and is led to the combustion chamber of each cylinder 2. 

[0055] The new mind distributed to the combustion chamber of each cylinder 2 is compressed by the 
piston which is not illustrated, and burns considering the fiiel injected from the fuel injection valve 3 as 
an ignition source. Next, the exhaust air branch pipe 24 formed so that two or more branch pipes might 
join one manifold is connected with the internal combustion engine 1. Each branch pipe of the 
aforementioned exhaust air branch pipe 24 is open for free passage with the combustion chamber of 
each cylinder 2 through the exhaust air port which is not illustrated. The manifold of the aforementioned 
exhaust air branch pipe 24 is connected to exhaust pipe 25a through turbine housing 19b of a centrifugal 
supercharger 19. 

[0056] The part located in the aforementioned exhaust air branch pipe 24 in the style of [ of the 
aforementioned turbine housing 19b ] right above and the part located in the direct lower stream of a 
river of the aforementioned turbine housing 19b in the aforementioned exhaust pipe 25a are connected 
by the turbine bypass path 26 which bypasses the aforementioned turbine housing 19b. 
[0057] The waist gate valve 27 which consists of valve element 27a which opens and closes this turbine 
bypass path 26, and actuator 27b which carries out the opening-and-closing drive of the valve element 
27a is attached in the aforementioned turbine bypass path 26. 

[0058] It connects with the inlet pipe 15 located in the direct lower stream of a river of compressor 
housing 19a through the working-pressure path 28, and the aforementioned actuator 27b carries out the 
opening-and-closing drive of the aforementioned valve element 27a using the pressure of new mind of 
flowing the inside of the inlet pipe 15 of a compressor housing 19a direct lower stream of a river, and 
the pressure (charge pressure) of the new mind which in other words was compressed in compressor 
housing 19a. 

[0059] Specifically, actuator 27b holds valve element 27a in a valve-closing position, when the pressure 
of under place constant pressure is impressed through the working-pressure path 28 from the inlet pipe 

15, and when the pressure more than place constant pressure is impressed through the working-pressure 
path 28 from an inlet pipe 15, it carries out the valve-opening drive of the valve element 27a. 

[0060] That is, when the charge pressure of the inhalation of air by the centrifugal supercharger 19 
reaches more than place constant pressure, it is made for actuator 27b not to exceed the place constant 
pressure which valve element 27a was made to open, the turbine bypass path 26 was made into switch- 
on, and the flow rate of the exhaust air which flows into turbine housing 19b was decreased, with charge 
pressure described above. 

[0061] The aforementioned exhaust pipe 25a is connected to the exhaust air purification mechanism 29 
which purifies the particulate matter (PM:Particulate Matter) which consists of particles, such as a 
harmful-gas component under exhaust air, especially soot. The aforementioned exhaust air purification 
mechanism 29 is connected to exhaust pipe 25b, and exhaust pipe 25b is connected to the muffler which 
is not illustrated on a lower stream of a river. In addition, below, upstream exhaust pipe 25a shall be 
called upstream exhaust pipe 25a from the exhaust air purification mechanism 29, and down-stream 
exhaust pipe 25b shall be called downstream exhaust pipe 25b from the exhaust air purification 
mechanism 29. 

[0062] The fuel addition nozzle 38 which adds fuel is attached at aforementioned upstream exhaust pipe 
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25a during the exhaust air which flows the inside of this upstream exhaust pipe 25a. This fuel addition 
nozzle 38 is connected with a fuel pump 9 through fuel piping which is not illustrated, and some fuel 
breathed out from the fuel pump 9 is supplied to this fuel addition nozzle 38. In addition, the fuel 
addition nozzle 38 is a nozzle which opens like a fuel injection valve 3 when drive current is impressed, 
and injects fuel. 

[0063] The exhaust air throttle valve 33 which adjusts the flow rate of the exhaust air which flows the 
inside of this downstream exhaust pipe 25b is attached in the part located in the direct lower stream of a 
river of the exhaust air purification mechanism 29 in the aforementioned downstream exhaust pipe 25b. 
[0064] The actuator 34 for exhaust air drawing which carries out the opening-and-closing drive of this 
exhaust air throttle valve 33 is attached in the aforementioned exhaust air throttle valve 33. The 
aforementioned actuator 34 for exhaust air drawing is an actuator which carries out the opening-and- 
closing drive of the aforementioned exhaust air throttle valve 33 using electromagnetic force or negative 
pressure. 

[0065] Thus, by the constituted exhaust air system, the burnt gas which burned in the combustion 
chamber of each cylinder 2 of an internal combustion engine 1 is discharged through the exhaust air port 
of each cylinder 2 to the exhaust air branch pipe 24, and, subsequently flows in turbine housing 19b of a 
centrifugal supercharger 19 through a manifold from each branch pipe of the exhaust air branch pipe 24. 
[0066] If exhaust air flows in turbine housing 19b of a centrifugal supercharger 19, the heat energy of 
exhaust air will be changed into the rotational energy of the turbine wheel supported free [ rotation in the 
aforementioned turbine housing 19b ]. The rotational energy of a turbine wheel is transmitted to the 
compressor wheel of the above-mentioned compressor housing 19a, and a compressor wheel compresses 
new mind by the rotational energy transmitted from the aforementioned turbine wheel. 
[0067] When the pressure (charge pressure) of the new mind compressed within compressor housing 
19a rises to more than place constant pressure in that case, the charge pressure will be impressed through 
the working-pressure path 28 to actuator 27b of the waist gate valve 27, and actuator 27b will carry out 
the valve-opening drive of the valve element 27a. 

[0068] If valve element 27a of the waist gate valve 27 is opened, in order for a part of exhaust air which 
flows the exhaust air branch pipe 24 to flow to upstream exhaust pipe 25a through the turbine bypass 
path 26, the flow rate of the exhaust air which flows into turbine housing 19b decreases, and in other 
words, the heat energy of the exhaust air which flows in turbine housing 19b, and the heat energy 
changed into the rotational energy of a turbine wheel in turbine housing 19b decrease. Consequently, the 
rotational energy transmitted to a compressor wheel from a turbine wheel decreases, and the superfluous 
rise of charge pressure is suppressed. 

[0069] The exhaust air discharged from aforementioned turbine housing 19b to upstream exhaust pipe 
25a and the exhaust air led to upstream exhaust pipe 25a from the turbine bypass path 26 flow into the 
exhaust air purification mechanism 29 from upstream exhaust pipe 25a. After the exhaust air which 
flowed into the exhaust air purification mechanism 29 is purified or removed in particles, such as soot 
contained in this exhaust air, it is discharged to downstream exhaust pipe 25b, and it is emitted into the 
atmosphere through downstream exhaust pipe 25b. 

[0070] Moreover, the exhaust-gas-recirculation path (EGR path) 100 is connected to the exhaust air 
branch pipe 24, and this EGR path 100 is connected to the aforementioned inhalation-of-air branch pipe 
14. The EGR valve 101 which opens and closes the opening edge of the aforementioned EGR path 100 
in the aforementioned inhalation-of-air branch pipe 14 is formed in the connection grade of the 
aforementioned EGR path 100 and the aforementioned inhalation-of-air branch pipe 14. It consists of 
solenoid valves etc. and the aforementioned EGR valve 101 can change opening according to the size of 
impression power. 

[0071] The EGR cooler 103 for cooling the exhaust air (EGR gas being called hereafter) which flows 
the inside of this EGR path 100 in the middle of the aforementioned EGR path 100 is formed. 
[0072] The piping 104 and 105 of two is connected to the aforementioned EGR cooler 103, and the 
piping 104 and 105 of these two is connected with the radiator 106 for radiating heat in the atmosphere 
in the heat which the cooling water of an internal combustion engine 1 has at it. 
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[0073] One piping 104 of said piping 104 and 105 of two is piping for leading some cooling water 
cooled in the aforementioned radiator 106 to the aforementioned EGR cooler 103, and another piping 

105 is piping for leading cooling water after circulating through the inside of the aforementioned EGR 
cooler 103 to the aforementioned radiator 106. In addition, below, the aforementioned piping 104 shall 
be called the cooling water introduction pipe 104, and the aforementioned piping 105 shall be called the 
cooling water delivery tube 105. 

[0074] In the middle of the aforementioned cooling water delivery tube 105, the opening-and-closing 
valve 107 which opens and closes the passage in this cooling water delivery tube 105 is formed, the 
electromagnetism which this opening-and-closing valve 107 opens when drive power is impressed — it 
consists of drive valves etc. 

[0075] Thus, by the constituted exhaust-gas-recirculation mechanism (EGR mechanism), if the EGR 
valve 101 is opened, the EGR path 100 will be in switch-on, and a part of exhaust air which flows the 
inside of the exhaust air branch pipe 24 is led to the inhalation-of-air branch pipe 14 through the 
aforementioned EGR path 100. 

[0076] When the opening-and-closing valve 107 is in a valve-opening state in that case, the circulation 
path which connects a radiator 106, the cooling water introduction pipe 104, the EGR cooler 103, and 
the cooling water delivery tube 105 will be in switch-on, and the cooling water cooled with the radiator 

106 will circulate through the EGR cooler 103. Consequently, in the EGR cooler 103, a heat exchange is 
performed between the EGR gas which flows the inside of the EGR path 100, and the cooling water 
which circulates through the inside of the EGR cooler 103, and EGR gas is cooled. 

[0077] It is led to the combustion chamber of each cylinder 2, the EGR gas which flowed back from the 
exhaust air branch pipe 24 to the inhalation-of-air branch pipe 14 through the EGR path 100 being 
mixed with new mind of having flowed from the upstream of the inhalation-of-air branch pipe 14, and 
burns considering the fuel injected from the aforementioned fuel injection valve 3 as an ignition source. 
[0078] Here, the inert gas component which oneself does not burn and has endothermic nature like water 
(H20) or a carbon dioxide (C02) is contained in EGR gas. for this reason, EGR gas — a gaseous 
mixture - if contained in inside, the combustion temperature of a gaseous mixture can lower, with the 
yield of nitrogen oxide (NOx) will be suppressed 

[0079] Furthermore, while it is lost that the ambient temperature of this combustion chamber rises 
unnecessarily when EGR gas is supplied to a combustion chamber since the volume of EGR gas is 
reduced while the temperature of EGR gas itself falls when EGR gas is cooled in the EGR cooler 103, 
the amount (volume of new mind) of the new mind supplied to a combustion chamber does not decrease 
unnecessarily. 

[0080] Next, the concrete composition of the exhaust air purification mechanism 29 mentioned above is 
described. The exhaust air purification mechanism 29 is equipped with the casing 23 loaded with the 
particulate filter 22 which has the function which oxidizes particles, such as soot, as shown in drawing 2 
and drawing 3 . While the 1st flueway 76 branching from upstream exhaust pipe 25a, and facing the 
field of the unilateral of a particulate filter 22, and the 2nd flueway 77 branching from upstream exhaust 
pipe 25a, and facing the field of a side besides a particulate filter 22 are formed, the filter temperature 
sensor 39 which outputs the electrical signal corresponding to the temperature of the aforementioned 
particulate filter 22 is attached in this casing 23. 

[0081] Then, the exhaust air purification mechanism 29 is equipped with the filter bypass path 73 which 
leads exhaust air to downstream exhaust pipe 25b, without going via the aforementioned particulate 
filter 22 from the part which branches from upstream exhaust pipe 25a to the 1st and 2nd flueways 76 
and 77. 

[0082] The exhaust air change-over valve 71 is formed in the branch point of the 1st flueway 76, the 2nd 
flueway 77, and the filter bypass path 73. The aforementioned exhaust air change-over valve 71 is 
equipped with valve element 71a driven with the actuator 72 for an exhaust air change which consists of 
a negative pressure formula actuator, a stepper motor, etc. The flow of the exhaust air which chooses the 
1st flueway 76 and goes to the side else from the unilateral of a particulate filter 22 (forward feed), The 
change of the flow (adverse current) of the exhaust air which chooses the 2nd flueway 77 and goes to an 
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unilateral from a side besides a particulate filter 22, and the flow (bypass style) of the exhaust air which 
chooses the filter bypass path 73 and bypasses a particulate filter is attained. Thus, the exhaust air 
change-over valve 71 and the filter bypass path 73 realize the exhaust air flow means for switching 
concerning this invention. 

[0083] Here, as shown in drawing 3 , the casing 23 which holds a particulate filter 22 is arranged so that 
it may be located right above the filter bypass path 73, and serves as the form where the 1st flueway 76 
which branched from upstream exhaust pipe 25a on both sides of casing 23, and the 2nd flueway 77 are 
connected. When the passage direction of exhaust air is assumed to be the length direction, the 
particulate filter 22 in casing 23 is formed so that the length of the cross direction which intersects 
perpendicularly in the length direction may become longer than the length of the length direction. 
According to such composition, the space which is needed in case the exhaust air purification 
mechanism 29 is carried to vehicles can be made small. 

[0084] When valve element 71a of the exhaust air change-over valve 71 is in the forward- feed position 
shown with the dashed line of drawing 2 by the above-mentioned exhaust air purification mechanism 29 
Since the 2nd flueway 77 and filter bypass path 73 will flow while upstream exhaust pipe 25a and the 
1st flueway 76 flow, exhaust air upstream exhaust pipe 25a-> - 1st flueway 76 -> particulate filter 22-> 
~ it flows in order of 2nd flueway 77 -> filter bypass path 73 -> downstream exhaust pipe 25b 
[0085] When valve element 71a of the exhaust air change-over valve 71 is in the adverse current 
position shown as the solid line of drawing 2 by the exhaust air purification mechanism 29 Since the 1st 
flueway 76 and filter bypass path 73 will flow while upstream exhaust pipe 25a and the 2nd flueway 77 
flow, exhaust air upstream exhaust pipe 25a-> - 2nd flueway 77 -> particulate filter 22-> ~ it flows in 
order of 1st flueway 76 -> filter bypass path 73 -> downstream exhaust pipe 25b 
[0086] By the exhaust air purification mechanism 29, since upstream exhaust pipe 25a flows with the 
direct filter bypass path 73 when it is in the center valve position which becomes parallel to the axis of 
upstream exhaust pipe 25a, as valve element 71a of the exhaust air change-over valve 71 shows drawing 
4 , the flow of exhaust air serves as a bypass style which flows to the filter bypass path 73, without 
going via a particulate filter 22 from upstream exhaust pipe 25a. Hereafter, the center valve position of 
valve element 71a is called a bypass style position. 

[0087] When the position of valve element 71a of the exhaust air change-over valve 71 is switched to a 
forward-feed position and an adverse current position by turns, in order that the flow of the exhaust air 
in the exhaust air purification mechanism 29 will repeat a forward feed and an adverse current by turns 
and particles, such as soot, may move about the inside of the base material of a particulate filter 22 
actively, oxidization of a particle will be promoted, with purification of a particle will be performed 
efficiently. 

[0088] Drawing 5 (A) is drawing having shown the image in the case of on the other hand passing 
exhaust air only from Mukai in the particulate filter 22, and a particle not only becomes the cause of 
accumulating only to one field of a particulate filter 22, hardly moving about, and increasing an exhaust 
back pressure, but will bar purification of a particle. 

[0089] Since it is drawing having shown the image in the case of passing exhaust air from both 
directions in the particulate filter 22 and the disturbance of the particle is carried out in the direction of a 
forward feed, and the adverse current direction by both sides of a particulate filter 22, drawing 5 (B) is 
both sides of a particulate filter 22, or will move about inside the base material of a particulate filter 22. 
Consequently, in order for a particle to oxidize by the active spot of the abbreviation whole region of a 
particulate filter 22, accumulation of a particle is suppressed and the increase in an exhaust back 
pressure can be avoided. 

[0090] The concrete structure of the particulate filter 22 applied to the form of this operation here is 
described. Drawing 6 is drawing showing the structure of a particulate filter 22, (A) of drawing 6 shows 
the front view of a particulate filter 22, and (B) shows the side cross section of a particulate filter 22. 
[0091] the 1st exhaust air passage 50 where, as for the particulate filter 22, the edge of an unilateral was 
blockaded with the plug 52 as shown in drawing 6 (A) and (B), and the 2nd exhaust air passage 51 
where the edge of the side else was blockaded with the plug 53 — a septum 54 — minding ~ alternation - 
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- and it is the wall flow type filter which has been arranged in the shape of a honeycomb and which 
consists of a porous base material In addition, a cordierite etc. can be illustrated as a base material of a 
particulate filter 22. 

[0092] Thus, in the constituted particulate filter 22, when the flow of exhaust air is a forward feed, it will 
flow into the 2nd exhaust air passage 51 which adjoins through the pore of the surrounding septum 54 as 
the exhaust air which flowed in the 1st exhaust air passage 50 shows by the arrow in drawing 6 (B). 
[0093] In addition, the layer of the support which consists of an alumina etc. is formed in the front-face 
top of the septum 54 of a particulate filter 22, and the internal surface of the pore of a septum 54, and the 
noble metal catalyst and the active oxygen discharge agent are supported with the form of this operation 
on this support. 

[0094] Said noble metal catalyst is matter which has the capacity which oxidizes a particle, and can 
illustrate Platinum Pt as such a noble metal catalyst. The aforementioned active oxygen discharge agent 
emits active oxygen, promotes oxidization of the particle by the noble metal catalyst, and when the 
circumference of this active oxygen discharge agent was hyperoxia atmosphere, while incorporating and 
holding oxygen preferably, when the oxygen density around this active oxygen discharge agent falls, it 
emits the oxygen currently held in the form of active oxygen. 

[0095] What consists of at least one chosen from alkaline earth metal like Potassium K, Sodium Na, 
Lithium Li, Caesium Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and Strontium 
Sr, Lanthanum La, rare earth like Yttrium Y, and transition metals, for example as an active oxygen 
discharge agent which was described above can be illustrated. 

[0096] However, as an active oxygen discharge agent used for a particulate filter 22, what consisted of 
alkali metal or alkaline earth metal K with an ionization tendency higher than Calcium calcium, i.e., a 
potassium, Lithium Li, Caesium Cs, a rubidium Rb, barium Ba, strontium Sr, etc. is desirable. 
[0097] This is for preventing that Calcium calcium generates matter like a calcium sulfate CaS04 which 
is hard to be pyrolyzed in response to the case where Calcium calcium is contained during exhaust air, 
with a sulfur oxide on a particulate filter 22, and preventing the blinding of the particulate filter 22 
resulting from the calcium sulfate CaS04. 

[0098] Here, the particulate filter 22 with which Platinum Pt and Potassium K were supported on the 
support which consists of an alumina is mentioned as an example, and the particle purification 
mechanism of the exhaust air purification mechanism 29 is explained. In addition, even if the function of 
the active oxygen discharge agent described below uses alkali metal other than Potassium K, alkaline 
earth metal, rare earth, or transition metals, it becomes the same. 

[0099] In the internal combustion engine of a compression-ignition formula like the internal combustion 
engine 1 concerning the form of this operation, since the gaseous mixture of an overair state burns in 
most operating range, the exhaust air discharged from an internal combustion engine 1 will contain 
comparatively a lot of oxygen. Moreover, since NO and S02 occur in case a gaseous mixture burns, NO 
and S02 will be contained in the exhaust air discharged from an internal combustion engine 1 . 
Consequently, an excess oxygen and exhaust air containing NO and S02 will flow into a particulate 
filter 22. 

[0100] (A) of drawing 7 and (B) are drawings which expressed typically the enlarged view of the 
exhaust air contact surface in a particulate filter 22. If exhaust air flows into a particulate filter 22, as 
shown in drawing 7 (A), the oxygen 02 under exhaust air will adhere to the front face of platinum Pt60 
in the form of 02- or 02-. NO under exhaust air reacts with 02- or 02- on the front face of platinum 
Pt60, and turns into N02 (2 NO+02 ->2N02). 

[0101] Then, a part of N02 is diffused in the active oxygen discharge agent 61 in the form of nitrate-ion 
N03-, being absorbed in the active oxygen discharge agent 61, and combining with Potassium K 
oxidizing on the front face of platinum Pt60. A part of nitrate-ion N03- forms a potassium nitrate KN03 
in that case. 

[0102] Moreover, S02 contained during exhaust air is also absorbed in the active oxygen discharge 
agent 61 by the same mechanism as NO. That is, since oxygen 02 has adhered to the front face of 
platinum Pt60 in the form of 02- or 02-, S02 under exhaust air reacts with 02- or 02- on the front face 
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of platinum Pt60, and forms S03. 

[0103] Then, a part of S03 is diffused in the active oxygen discharge agent 61 in the form of sulfate-ion 
S042-, being absorbed in the active oxygen discharge agent 61, and combining with Potassium K 
oxidizing further on the front face of platinum Pt60. A part of sulfate-ion S042- forms potassium sulfate 
K2S04 in that case. 

[0104] Thus, in the active oxygen discharge agent 61, it is a potassium nitrate KN03. And potassium 
sulfate K2S04 It will be formed. On the other hand, since the particle which mainly consists of carbon 
C is generated in case a gaseous mixture burns in an internal combustion engine 1, the particle will be 
contained in the exhaust air discharged from an internal combustion engine 1 . 
[0105] On the front face of a support layer, for example, the front face of the active oxygen discharge 
agent 61, if exhaust air containing a particle which was described above flows into a particulate filter 22, 
as shown in drawing 7 (B), the particle 62 under exhaust air will collide and adhere. 
[0106] Thus, if a particle 62 adheres on the front face of the active oxygen discharge agent 61, since an 
oxygen density will fall in the contact surface of the active oxygen discharge agent 61 and a particle 62, 
the oxygen in the active oxygen discharge agent 61 tends to move towards the contact surface with a 
particle 62. Consequently, the potassium nitrate KN03 currently formed in the active oxygen discharge 
agent 61 is disassembled into Potassium K and Oxygen O and NO, and NO is emitted for Oxygen O to 
the active oxygen discharge agent 61 shell exterior toward the contact surface with a particle 62. NO 
emitted from the active oxygen discharge agent 61 oxidizes on the platinum Pt of a downstream, and is 
again absorbed in the active oxygen discharge agent 61. 

[0107] In that case, potassium sulfate K2S04 currently formed in the active oxygen discharge agent 61 
is also decomposed into Potassium K and oxygen O and S02, and when Oxygen O goes to the contact 
surface with a particle 62, S02 is emitted to the active oxygen discharge agent 61 shell exterior. S02 
emitted from the active oxygen discharge agent 61 oxidizes on the platinum Pt of a downstream, and is 
again absorbed in the active oxygen discharge agent 61. However, since potassium sulfate K2S04 is 
stable, it seldom emits active oxygen as compared with a potassium nitrate KN03. 
[0108] On the other hand, since the oxygen O which moves into the active oxygen discharge agent 61 to 
the contact surface with a particle 62 is oxygen decomposed from the potassium nitrate KN03 or a 
compound like potassium sulfate K2S04, it is in the state, i.e., an active state, of being easy to cause a 
chemical reaction. If such active oxygen contacts a particle 62, a particle 62 will be made to oxidize, 
without emitting a luminous flame to the inside of a short time, and will disappear completely. 
[0109] Here, the electronic control unit (ECU:Electronic Control Unit) 35 for controlling this internal 
combustion engine 1 is put side by side to the internal combustion engine 1 constituted as returned and 
described above to drawing 1 . This ECU35 is a unit which controls the operational status of an internal 
combustion engine 1 according to the service condition of an internal combustion engine 1, or a demand 
of an operator. 

[0110] The accelerator position sensor 37 which outputs the electrical signal corresponding to the 
control input (accelerator opening) of the accelerator pedal 36 prepared in the interior of a room of 
vehicles to ECU35 in addition to the crank position sensor 4, a coolant temperature sensor 5, the fuel 
pressure sensor 13, an air flow meter 17, the intake-air- temperature sensor 18, throttle position sensor 
21b, and the filter temperature sensor 39 is connected electrically, and the output signal of each above- 
mentioned sensor is inputted into ECU35. 

[01 1 1] On the other hand, a fuel injection valve 3, a fuel pump 9, actuator 21 for throttles a, the actuator 
34 for exhaust air drawing, the fuel addition nozzle 38, the actuator 72 for an exhaust air change, the 
EGR valve 101, and opening-and-closing valve 107 grade are electrically connected to ECU35, and it is 
possible at it to control each part which ECU35 described above. 

[0112] Here, ECU35 is equipped with A/D converter (A/D) 47 connected to the aforementioned input 
port 45 while it is equipped with CPU41, ROM42 and RAM43, the backup RAM 44 and input port 45 
that were mutually connected by the bidirectional bus 40, and an output port 46, as shown in drawing 8 . 

[01 13] The aforementioned input port 45 inputs the output signal of the sensor which outputs the signal 
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of digital signal form like the crank position sensor 4, and transmits those output signals to CPU41 or 
RAM43 through a bidirectional bus 40. 

[0114] The aforementioned input port 45 inputs the output signal of the sensor which outputs the signal 
of analog signal form through A/D47 like a coolant temperature sensor 5, the fuel pressure sensor 13, an 
air flow meter 17, the intake-air-temperature sensor 18, throttle position sensor 21b, the accelerator 
position sensor 37, and filter temperature sensor 39 grade, and transmits those output signals to CPU41 
or RAM43 through a bidirectional bus 40. 

[01 15] It connects with a fuel injection valve 3, a fuel pump 9, actuator 21 for throttles a, the actuator 34 
for exhaust air drawing, the fuel addition nozzle 38, the actuator 72 for an exhaust air change, the EGR 
valve 101, and opening-and-closing valve 107 grade electrically through the drive circuit which is not 
illustrated, and the aforementioned output port 46 is transmitted to each part which described above the 
control signal outputted from CPU41. 

[0116] The above ROM 42 has memorized various application programs, such as an exhaust air 
purification control routine for controlling the EGR cooling control routine for controlling the EGR 
control routine for controlling the exhaust air drawing control routine for controlling the throttle control 
routine for controlling the fuel pump control routine for controlling the fuel-injection control routine for 
controlling a fuel injection valve 3, and a fuel pump 9, and a throttle valve 21, and the exhaust air 
throttle valve 33, and the EGR valve 101, and the opening-and-closing valve 107, and the exhaust air 
purification mechanism 29. 

[0117] In addition to the above-mentioned application program, the above ROM 42 has memorized 
various kinds of control maps. The aforementioned control map For example, the fuel-oil-consumption 
control map in which the relation between the operational status of an internal combustion engine 1 and 
basic fuel oil consumption (basic fuel injection duration) is shown, The fuel-injection end stage control 
map in which the relation between the operational status of an internal combustion engine 1 and a fuel- 
injection end stage is shown, The common-rail-pressure control map in which the relation between the 
operational status of an internal combustion engine 1 and the target preassure force in a common rail 7 is 
shown, The fuel discharge-pressure control map in which the relation between the target preassure force 
in a common rail 7 and the discharge quantity (the amount of drive current of a fuel pump 9) of a fuel 
pump 9 is shown, The throttle opening control map in which the relation between the operational status 
of an internal combustion engine 1 and the target opening of a throttle valve 21 is shown, The exhaust 
air drawing opening control map in which the relation between the operational status of an internal 
combustion engine 1 and the target opening of the exhaust air throttle valve 33 is shown, The degree 
control map of EGR valve-opening, the operation stage of the operational status of an internal 
combustion engine 1, and the EGR cooler 103 (in other words) when the relation between the 
operational status of an internal combustion engine 1 and the target opening of the EGR valve 101 is 
shown They are the cooler operation stage control map in which a relation with the valve-opening stage 
of the opening-and-closing valve 107 is shown, the exhaust air change-over valve opening control map 
in which the relation between the operational status of an internal combustion engine 1 and the position 
of the valve element of the exhaust air change-over valve 71 is shown. 

[01 18] The above RAM 43 stores the output signal from each sensor, the result of an operation of 
CPU41, etc. The aforementioned result of an operation is an engine rotational frequency by which the 
crank position sensor 4 is computed based on the time interval which outputs a pulse signal. These data 
are rewritten by the newest data whenever the crank position sensor 4 outputs a pulse signal. 
[0119] The aforementioned backup RAM 44 is the nonvolatile memory after the shutdown of an internal 
combustion engine 1 can remember data to be. The above CPU 41 performs exhaust air purification 
control used as the summary of this invention while it operates according to the application program 
memorized by the above ROM 42 and performs fuel-injection control, fuel pump control, throttle 
control, exhaust air drawing control, EGR control, and EGR cooling control. 

[0120] For example, in fuel-injection control, CPU41 determines first the fuel quantity injected from a 
fuel injection valve 3, and determines the stage to inject fuel from a fuel injection valve 3 subsequently. 
First, when determining fuel oil consumption, CPU41 reads the engine rotational frequency memorized 
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by RAM43 and the output signal (accelerator opening) of the accelerator position sensor 37, and 
computes the torque demanded from an internal combustion engine 1 by making these accelerator 
opening and an engine rotational frequency into a parameter. 

[0121] In that case, it asks for the relation between accelerator opening, an engine rotational frequency, 
and demand torque experimentally beforehand, and you may memorize to ROM42 by using relation 
between these accelerator opening, an engine rotational frequency, and demand torque as a map. 
[0122] Then, CPU41 is accessed to the fuel-oil-consumption control map of ROM42, and computes the 
basic fuel fuel oil consumption (basic fuel injection duration) corresponding to the aforementioned 
demand torque. CPU41 amends the aforementioned basic fuel injection duration based on the output 
signal value of a coolant temperature sensor 5, the output signal value of an air flow meter 17, or the 
output signal value of the intake-air-temperature sensor 18, and determines final fuel injection duration. 
[0123] Next, when determining fuel injection timing, CPU41 is accessed to the fuel-injection end stage 
control map of ROM42, and computes the fuel-injection end stage corresponding to demand torque. 
CPU41 computes a fuel-injection start stage by subtracting fuel injection duration from a fuel-injection 
end stage. CPU41 amends the aforementioned fuel-injection start stage by making the output signal 
value of a coolant temperature sensor 5, the output signal value of an air flow meter 17, or the output 
signal value of the intake-air-temperature sensor 18 into a parameter, and determines a final fuel- 
injection start stage. 

[0124] If fuel-injection start time and fuel injection timing are determined, CPU41 compares a fuel- 
injection start stage with the output signal of the crank position sensor 4, and when the output signal of 
the crank position sensor 4 is in agreement with a fuel-injection start stage, it will start the impression of 
drive power to a fuel injection valve 3. CPU41 stops the impression of drive power to a fuel injection 
valve 3, when the elapsed time from the time of starting the impression of drive power to a fuel injection 
valve 3 reaches at the aforementioned fuel injection duration. 

[0125] In addition, in fuel-injection control, when the operational status of an internal combustion 
engine 1 is in idle operational status, CPU41 computes the target idle rpm of an internal combustion 
engine 1 by making into a parameter the output signal value of a coolant temperature sensor 5, the 
operating state of the auxiliary machinery which operate like the compressor of the air conditioner for 
the vehicle interior of a room using the turning effort of a crankshaft, etc. And CPU41 carries out 
feedback control of the fuel oil consumption so that actual idle rpm may be in agreement with target idle 
rpm. 

[0126] Moreover, in fuel pump control, ROM42 carries out common-rail-pressure control map hair 
KUSESU of CPU41, and it computes the target preassure force corresponding to an engine rotational 
frequency and accelerator opening. Then, CPU41 is accessed to the fuel discharge-pressure control map 
of ROM42, the discharge quantity (the amount of drive current of a fuel pump 9) of the fuel pump 9 
corresponding to the aforementioned target preassure force is computed, and the computed drive current 
is impressed to the aforementioned fuel pump 9. 

[0127] CPU41 carries out feedback control of the drive current value which should be impressed to the 
aforementioned fuel pump 9 based on the difference of the output signal value (actual fuel pressure in a 
common rail 7) of the fuel pressure sensor 13 attached in the common rail 7, and the aforementioned 
target preassure force in that case. 

[0128] Moreover, in throttle control, CPU41 is accessed to the throttle opening control map of ROM42, 
and computes the target throttle opening corresponding to an engine rotational frequency and accelerator 
opening. CPU41 impresses the drive current of the amount corresponding to the aforementioned target 
throttle opening to actuator 21a for throttles. 

[0129] Furthermore, CPU41 carries out feedback control of the amount of drive current which should be 
impressed to the aforementioned actuator 21a for throttles based on the difference of the output signal 
value (actual throttle opening) of throttle position sensor 21b, and the aforementioned target throttle 
opening. 

[0130] Moreover, CPU41 controls the actuator 34 for exhaust air drawing by exhaust air drawing control 
that the exhaust air throttle valve 33 should be driven in the valve-closing direction, when an internal 
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combustion engine 1 is in the warming-up operational status after starting between the colds, or when 
the heater for the vehicle interior of a room is in an operating state, in this case, the load of an internal 
combustion engine 1 increases and the quantity of fuel oil consumption is increased corresponding to it - 
- things — ** Consequently, while the calorific value of an internal combustion engine 1 increases and 
warming up of an internal combustion engine 1 is promoted, the heat source of the heater for the vehicle 
interior of a room is secured. 

[0131] Moreover, in EGR control, CPU41 reads the engine rotational frequency memorized by RAM43, 
the output signal (circulating water temperature) of a coolant temperature sensor 5, the output signal 
(accelerator opening) of the accelerator position sensor 37, etc., and distinguishes whether the execution 
condition of EGR control is satisfied. 

[0132] as the above-mentioned EGR control execution condition, the variation of the accelerator 
opening by which the internal combustion engine 1 is continuously operated more than the 
predetermined time from the time of starting which has a circulating water temperature more than 
predetermined temperature is a positive value — etc. — conditions can be illustrated 
[0133] When it judges with an EGR control execution condition which was described above not being 
satisfied, CPU41 is controlled that the EGR valve 101 should be held in the close-by-pass-bulb- 
completely state. On the other hand, when it judges with the EGR control execution condition being 
satisfied, CPU41 is accessed to the degree control map of EGR valve-opening of ROM42, and computes 
the target EGR opening corresponding to an engine rotational frequency and accelerator opening. 
CPU41 impresses the drive power corresponding to the aforementioned target EGR opening to the EGR 
valve 101. 

[0134] CPU41 performs the so-called EGR valve feedback control which carries out feedback control of 
the opening of the EGR valve 101 by making the inhalation air content of an internal combustion engine 
1 into a parameter in that case. 

[0135] In EGR valve feedback control, CPU41 determines the target inhalation air content of an internal 
combustion engine 1 by making accelerator opening, an engine rotational frequency, etc. into a 
parameter, for example. In that case, relation between accelerator opening, an engine rotational 
frequency, and a target inhalation air content is map-ized beforehand, and a target inhalation air content 
may be made to be computed from the map, accelerator opening, and engine rotational frequency. 
[0136] If a target inhalation air content is determined by the above-mentioned procedure, CPU41 reads 
the output signal value (actual inhalation air content) of the air flow meter 17 memorized by RAM43, 
and measures an actual inhalation air content and a target inhalation air content. 
[0137] When there are few said actual inhalation air contents than the aforementioned target inhalation 
air content, CPU41 carries out specified quantity valve closing of the EGR valve 101. In this case, the 
amount of EGR gas which flows into the inhalation-of-air branch pipe 14 from the EGR path 100 will 
decrease, and the amount of EGR gas inhaled in the cylinder 2 of an internal combustion engine 1 
according to it will decrease. Consequently, only the part to which EGR gas decreased increases the 
amount of the new mind inhaled in the cylinder 2 of an internal combustion engine 1 . 
[0138] On the other hand, when there are more actual inhalation air contents than a target inhalation air 
content, CPU41 carries out specified quantity valve opening of the EGR valve 101. In this case, the 
amount of EGR gas which flows into the inhalation-of-air branch pipe 14 increases from the EGR path 
100, and the amount of EGR gas inhaled in the cylinder 2 of an internal combustion engine 1 according 
to it increases. Consequently, only the part from which EGR gas increased the amount of the new mind 
inhaled in the cylinder 2 of an internal combustion engine 1 will decrease. 

[0139] In addition, if the EGR valve 101 is already in a full open state when it is necessary to make the 
amount of EGR gas increase, CPU41 will control actuator 21a for throttles that predetermined opening 
valve closing of the throttle valve 21 should be carried out. In this case, in the inhalation-of-air branch 
pipe 14 located down- stream from a throttle valve 21, since the negative pressure degree of inlet-pipe 
negative pressure becomes high, the amount of EGR gas inhaled to the inhalation-of-air branch pipe 14 
will increase from the EGR path 100. 

[0140] Said specified quantity may be a fixed value determined beforehand, or may be an adjustable 
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value changed according to the deflection of an actual inhalation air content and a target inhalation air 
content. 

[0141] Moreover, EGR cooling control is control performed when a running state has EGR control In 
this EGR cooling control, CPU41 cools the EGR gas which the EGR cooler 103 is made to circulate 
through some cooling water which was made to open the opening-and-closing valve 107, and was 
cooled with the radiator 106, with flows the EGR path 100, when EGR cooling conditions are satisfied. 
[0142] as the above-mentioned EGR cooling conditions, the accelerator opening whose output signal 
value (circulating water temperature) of a coolant temperature sensor 5 is more than predetermined 
temperature and whose engine rotational frequency is more than a predetermined rotational frequency is 
more than predetermined opening - etc. — conditions can be illustrated 
[0143] Moreover, CPU41 will control the actuator 72 for an exhaust air change by exhaust air 
purification control that the particle removal function of a particulate filter 22 should be used efficiently. 

[0144] In order to carry out activity of the noble metal catalyst and active oxygen discharge agent which 
were supported by the particulate filter 22 so that the ambient temperature of a particulate filter 22 
becomes high, the amount of the active oxygen O which an active oxygen discharge agent may emit to 
per unit time increases, so that the ambient temperature of a particulate filter 22 becomes high. In 
connection with this, without emitting a luminous flame to per unit time in a particulate filter 22, the 
oxidization removable amount of particles in which oxidization removal is possible will also increase, so 
that the ambient temperature of a particulate filter 22 becomes high. 

[0145] Drawing 9 is drawing showing the relation between the oxidization removable amount of 
particles in which oxidization removal is possible, and the floor tempereture TF of a particulate filter 22, 
without emitting a luminous flame to per unit time. Oxidization removal will be carried out without all 
the particles by which the amount M of eccrisis particles was discharged from the internal combustion 
engine 1 in the field I of drawing 9 when fewer than the oxidization removable particle G emitting a 
luminous flame in a particulate filter 22, if the amount of the particle discharged by per unit time from 
an internal combustion engine 1 is assumed to be the amount M of eccrisis particles. 
[0146] On the other hand, in order for the amount M of eccrisis particles to carry out oxidization 
removal of all the particles discharged from the internal combustion engine 1 with a particulate filter 22 
in the field II of drawing 9 when [ than the oxidization removable amount G of particles ] more namely, 
the amounts of active oxygen will run short. 

[0147] If a particle 62 adheres on the active oxygen discharge agent 61 as shown in (A) of drawing 10 
when the amounts of active oxygen are insufficient to the amount of the particle which flows into a 
particulate filter 22, the particle portion which a part of particle 62 oxidized and did not fully oxidize 
will remain on a support layer. Subsequently, as the particle portion which did not oxidize from a degree 
to a degree remains on a support layer if the state where the amounts of active oxygen are insufficient 
continues, consequently shown in drawing 10 (B), the front face of a support layer is coming to be worn 
by the remains particle portion 63. 

[0148] Since the wrap remains particle portion 63 deteriorates in the quality of carbon which cannot 
oxidize easily gradually, it becomes easy to remain the front face of a support layer to a particulate filter 
22 as it is. Moreover, NO by Platinum Pt and S02 if the front face of a support layer is being worn by 
the remains particle portion 63 The oxidation and a discharge operation of the active oxygen by the 
active oxygen discharge agent 61 are suppressed. 

[0149] Consequently, as shown in (C) of drawing 10 , another particle 64 will accumulate from a degree 
on the remains particle portion 63 to a degree, consequently a particle will accumulate in the shape of a 
laminating. When a particle accumulates on the front face of a support layer in the shape of a laminating, 
since Platinum Pt, an active oxygen discharge agent, and distance will be separated, even if those 
particles are particles which are easy to oxidize even if, they will not oxidize by active oxygen O any 
longer, and still more nearly another particle will deposit them on this particle thus. 
[0150] Then, CPU41 will control the actuator 72 for an exhaust air change of the exhaust air purification 
mechanism 29 by exhaust air purification control in the gestalt of this operation that deposition of a 
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particle [ in / removal or a particulate filter 22 / for the particle deposited on the particulate filter 22 ] 
should be prevented. 

[0151] Specifically, CPU41 controls the actuator 72 for an exhaust air change so that the position of 
valve element 71a of the exhaust air change-over valve 71 switches to a forward-feed position and an 
adverse current position by turns. When the actuator 72 for an exhaust air change drives the exhaust air 
change-over valve 71 that the flow of the exhaust air to a particulate filter 22 should be reversed (it 
reverses from a forward feed from an adverse current or an adverse current to a forward feed), the 
upstream and downstream of a particulate filter 22 are reversed, before a switch, the active oxygen 
discharge agent of the portion which was the downstream of a particulate filter 22 emits active oxygen O 
by adhesion of a particle, and oxidization removal of the particle is carried out by the active oxygen O. 
Furthermore, a part of active oxygen O emitted from the active oxygen discharge agent moves to the 
downstream of a particulate filter 22 with exhaust air, and it carries out oxidization removal of the 
particle deposited here. 

[0152] Furthermore, when the actuator 72 for an exhaust air change drives the exhaust air change-over 
valve 71 that the flow of the exhaust air to a particulate filter 22 should be reversed, the disturbance of 
the particle will be carried out in the direction of a forward feed, and the adverse current direction by 
both sides of a particulate filter 22, it will move about inside both sides of a particulate filter 22, or a 
base material, and will oxidize by the active spot of the abbreviation whole region of a particulate filter 
22. 

[0153] Therefore, if the flow of exhaust air is reversed by the exhaust air change-over valve 71 at the 
stage which a particle is beginning to deposit on a particulate filter 22, oxidization removal of the 
particle can be completely carried out from a particulate filter 22, and it will become possible to prevent 
the blinding of the particulate filter 22 resulting from deposition of a particle. 
[0154] In addition, when a particle accumulates on a particulate filter 22, CPU41 reduces the oxygen 
density around an active oxygen discharge agent, and you may make it make active oxygen O emit all at 
once by making the air- fuel ratio of exhaust air rich temporarily from the active oxygen discharge agent 
of the abbreviation whole region of a particulate filter 22. 

[0155] By the way, the noble metal catalyst and active oxygen discharge agent which consist of 
Platinum Pt and Potassium K which are supported by the particulate filter 22 are more than 
predetermined temperature, and since activity is carried out and oxidization removal of a particle is 
attained, when the temperature of these noble-metals matter and an active oxygen discharge agent is 
under predetermined temperature, it becomes difficult to fully carry out oxidization removal of the 
particle contained during exhaust air. 

[0156] For example, although the oxidization removable amount of particles in which oxidization 
removal is possible increases without emitting a luminous flame to around unit time in a particulate 
filter 22 so that the temperature (TF) of a particulate filter 22 becomes high, as the explanation of 
drawing 9 mentioned above described, the temperature (TF) of a particulate filter 22 serves as 
abbreviation 0 from predetermined temperature (for example, 150 degrees C) at the time of a low. 
[0157] Thus, if the oxidization removable amount of particles of a particulate filter 22 becomes 
abbreviation 0, even if it reverses the flow of the exhaust air which flows into a particulate filter 22 by 
the exhaust air change-over valve 71, the oxidation of the particle by active oxygen will not be obtained, 
but it will be assumed that a particle accumulates in the shape of a laminating on a support layer. 
[0158] Therefore, when the temperature of a particulate filter 22 is under the aforementioned 
predetermined temperature, it is necessary to carry out the temperature up of this particulate filter 22 to 
more than predetermined temperature promptly. 

[0159] On the other hand, when the temperature of a particulate filter 22 is under predetermined 
temperature, by supplying the fuel component of non-** to a particulate filter 22, an unburnt fuel 
component is oxidized using the oxidation capacity of a noble metal catalyst, and it is possible to raise 
the temperature of a particulate filter 22 with the heat of reaction generated in that case. 
[0160] However, when an unburnt fuel component is supplied to a particulate filter 22 and a noble metal 
catalyst is in a non-active state, an unburnt fiiel component does not fully oxidize but there is a 
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possibility that the temperature rise of a particulate filter 22 may become slow. 
[0161] Then, with the gestalt of this operation, CPU41 was made to perform particulate filter 
temperature up control to which the temperature of a particulate filter 22 is under predetermined 
temperature, and an unburnt fuel component is supplied to a particulate filter 22 after carrying out 
activity of the noble metal catalyst promptly, when the noble metal catalyst of a particulate filter 22 is in 
a non-active state, with the temperature up of the temperature of a particulate filter 22 is promptly 
carried out to more than predetermined temperature. 

[0162] Hereafter, the particulate filter temperature up control concerning the gestalt of this operation is 
described concretely. In particulate filter temperature up control, CPU41 will perform a particulate filter 
temperature up control routine as shown in drawing 1 1 . This particulate filter temperature up control 
routine is a routine beforehand memorized by ROM42, and is a routine repeatedly performed by CPU41 
for every (for example, whenever [ to which the crank position sensor 4 outputs a pulse signal ]) 
predetermined time. 

[0163] In a particulate filter temperature up control routine, CPU41 inputs first the output signal value 
(floor tempereture of a particulate filter 22) of the filter temperature sensor 39 memorized by RAM43 in 
S1101. 

[0164] Temperature predetermined in the filter temperature which inputted CPU41 with the above 
SI 101 in SI 102: Distinguish whether it is higher than Tl. Said predetermined temperature: Tl is 
temperature in which the noble metal catalyst (platinum Pt in this case) supported by the particulate 
filter 22 carries out activity. 

[0165] When it judges with the aforementioned filter temperature being higher than predetermined 
temperature:Tl in the above SI 102, CPU41 progresses to SI 103. In SI 103, it distinguishes whether 
CPU41 has the filter temperature higher than predetermined temperature:T2 inputted with the above 
SI 101. said predetermined temperature: — the amount (the amount M of eccrisis particles) of the particle 
by which the amount [ per the activity temperature of an active oxygen discharge agent or unit time ] of 
particles (the oxidization removable amount G of particles) which T2 can oxidization remove with a 
particulate filter 22 is discharged by per unit time from an internal combustion engine 1, and 
abbreviation — it is the temperature which becomes equal 

[0166] When it judges with the aforementioned filter temperature being higher than predetermined 
temperature:T2 in the above SI 103, it considers that CPU41 already has the noble metal catalyst and 
active oxygen discharge agent of a particulate filter 22 in an active state, and progresses to SI 104. 
[0167] In SI 104, CPU41 distinguishes whether a running state has fuel addition control to raise the floor 
tempereture of a particulate filter 22. When it judges with there being no fuel addition control in a 
running state in the above SI 104, CPU41 considers that execution of fuel addition control is already 
ended, and once ends execution of this routine. 

[0168] When it judges with a running state having fuel addition control in the above SI 104, CPU41 
progresses to SI 105, stops the impression of drive current to the fuel addition nozzle 38, ends execution 
of fuel addition control, and ends execution of this routine. 

[0169] On the other hand, when it judges with the temperature of a particulate filter 22 being less than 
[ predetermined temperature:Tl ] in said SI 102, it considers that CPU41 has the noble metal catalyst 
and active oxygen discharge agent of a particulate filter 22 in a non-active state, and progresses to 
SI 106. 

[0170] CPU41 controls the actuator 34 for exhaust air drawing by SI 106 to extract the opening of the 
exhaust air throttle valve 33 the degree of predetermined open. In this case, since the flow rate of the 
exhaust air which passes the exhaust air throttle valve 33 in downstream exhaust pipe 25b by extracting 
the opening of the exhaust air throttle valve 33 is extracted, the exhaust gas pressure in an upstream 
flueway (flueway containing the exhaust air purification mechanism 29, upstream exhaust pipe 25a, and 
the exhaust air branch pipe 24) goes up from the exhaust air throttle valve 33. 
[0171] Thus, the heightened exhaust gas pressure acts on an internal combustion engine 1 as the so- 
called back pressure which bars elevation operation of the piston which the cylinder 2 which exists like 
an exhaust air line in an internal combustion engine 1 does not illustrate, and the engine rotational 
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frequency of an internal combustion engine 1 falls. On the other hand, CPU41 is an increase-in-quantity 
amendment about fuel oil consumption to make an engine rotational frequency in agreement with a 
target rotational frequency in separate fuel-injection control. 

[0172] Consequently, the fuel quantity which bums within each cylinder of an internal combustion 
engine 1 will increase, and the heat of combustion generated in case fuel burns according to it will 
increase, with the heating value of exhaust air will increase. 
[0173] Returning to the particulate filter temperature up control routine of <A 
HREF=7Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=lE_N/;> «? 

<67?///&N0001=116&N0552=9&N0553=000013 M TARGET-"tjitemdrw ,, > drawing 11 here, CPU41 
progresses to SI 107, after performing said processing of SI 106, and it distinguishes whether the 
operational status of an internal combustion engine 1 is in slowdown operational status. 
[0174] When the conditions that accelerator opening is zero and the vehicle speed is not zero as a 
method of distinguishing whether the operational status of an internal combustion engine 1 is in 
slowdown operational status or, like the vehicle speed is not zero and the control input of a brake pedal 
is not zero are satisfied, the method of judging it as the operational status of an internal combustion 
engine 1 being in slowdown operational status can be illustrated. 

[0175] When it judges with there being no operational status of an internal combustion engine 1 in 
slowdown operational status in the above SI 107, CPU41 progresses to SI 108, controls the actuator 72 
for an exhaust air change that valve element 71a of the exhaust air change-over valve 71 should be 
driven to a forward-feed position or an adverse current position, and it is made to serve as a flow with 
which the flow of exhaust air goes via a particulate filter 22. 

[0176] In this case, the hot exhaust air discharged from the internal combustion engine 1 will flow into a 
particulate filter 22, comparatively a lot of heat which this exhaust air has is transmitted to a particulate 
filter 22, and the temperature of a particulate filter 22 rises. 

[0177] In addition, when it judges with the operational status of an internal combustion engine 1 being 
in slowdown operational status in said SI 107, CPU41 progresses to SI 109 and controls the actuator 72 
for an exhaust air change to make valve element 71a of the exhaust air change-over valve 71 drive to a 
bypass style position. 

[0178] In this case, the exhaust air discharged from the internal combustion engine 1 will bypass a 
particulate filter 22, and will flow. This is because there is the temperature of a particulate filter 22 not 
rising or a possibility of falling on the contrary when very low temperature exhaust air is discharged 
from an internal combustion engine 1 and such very low temperature exhaust air flows into a particulate 
filter 22, since fuel injection is forbidden and combustion is no longer performed in each cylinder 2, 
when an internal combustion engine 1 is in slowdown operational status. 

[0179] In addition, when the operational status of an internal combustion engine 1 is in operational 
status other than acceleration operational status, and when [ since the temperature of exhaust air tends to 
become low, ] the operational status of an internal combustion engine 1 is in operational status other 
than acceleration operational status in addition to the time of the operational status of an internal 
combustion engine 1 being in slowdown operational status, you may make it control the actuator 72 for 
an exhaust air change so that exhaust air bypasses a particulate filter 22 and flows. 
[0180] When CPU41 finishes performing the above-mentioned processing of SI 108 or SI 109, it will 
once end execution of this routine and will perform this routine again after the predetermined-time 
progress. 

[0181] If the temperature of a particulate filter 22 is still less than [ predetermined temperature:Tl ] 
when CPU41 performs this routine again, CPU41 will judge with filter temperature being less than 
[ predetermined temperature:Tl ] in SI 102, and will continue and perform exhaust air drawing control 
ofS1106-S1109. 

[0182] By exhaust air drawing control of SI 106-S1 109 continuing, and performing it the temperature of 
a particulate filter 22 - predetermined temperature: - CPU41, if it goes up to the temperature region not 
more than predetermined temperature :T2 more highly than Tl In SI 102, it judges with filter temperature 
being higher than predetermined temperature :T1, and it will judge with filter temperature being less than 
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[ predetermined temperature :T2 ] in SI 103 continuously, and will progress to SI 1 10. 
[0183] In SI 1 10, CPU41 distinguishes whether a running state has exhaust air drawing control. When it 
judges with a running state having exhaust air drawing control in these SI 1 10, CPU41 progresses to 
SI 1 1 1 and controls the actuator 34 for exhaust air drawing to return the opening of the exhaust air 
throttle valve 33 to the usual opening. 

[0184] When it judges with there being no exhaust air drawing control in a running state in the above 
SI 1 10, or when processing of the above SI 1 1 1 finishes being performed, CPU41 progresses to SI 1 12 
and distinguishes whether the operational status of an internal combustion engine 1 is in slowdown 
operational status. 

[0185] When it judges with there being no operational status of an internal combustion engine 1 in 
slowdown operational status in the above SI 1 12, CPU41 progresses to SI 1 13, controls the actuator 72 
for an exhaust air change that valve element 71a of the exhaust air change-over valve 71 should be 
driven to a forward- feed position or an adverse current position, and it is made to serve as a flow with 
which the flow of exhaust air goes via a particulate filter 22. 

[0186] Then, CPU41 progresses to SI 1 14, impresses drive current to the fuel addition nozzle 38, and 
starts execution of fuel addition control. In this case, the fuel addition nozzle 38 will inject fuel into the 
exhaust air which flows the inside of upstream upstream exhaust pipe 25a from a particulate filter 22 
and which will flow into a particulate filter 22 if it exhausts and puts in another way. 
[0187] The fuel injected from the fuel addition nozzle 38 flows into a particulate filter 22 with the 
exhaust air which flows the inside of upstream exhaust pipe 25a. Since the noble metal catalyst of a 
particulate filter 22 is already in an active state in that case, the fuel contained during exhaust air 
oxidizes by the noble metal catalyst. 

[0188] Consequently, a particulate filter 22 will carry out a temperature up quickly with comparatively a 

lot of heat generated in case fuel oxidizes. By the way, when it judges with the operational status of an 

internal combustion engine 1 being in slowdown operational status in said SI 1 12 By progressing to 

SI 1 15 and controlling the actuator 72 for an exhaust air change that valve element 71a of the exhaust air 

change-over valve 71 should be driven to a bypass style position, while preventing flowing into a 

particulate filter 22, very low temperature exhaust air CPU41 The impression of drive current to the fuel 

addition nozzle 38 is stopped, and execution of fuel addition control is interrupted. 

[01 89] When CPU41 finishes performing the above-mentioned processing of S 1 1 1 4 or S 1 1 1 5, it will 

once end execution of this routine and will perform this routine again after the predetermined-time 

progress. 

[0190] If the temperature of a particulate filter 22 is still less than [ predetermined temperature:T2 ] 
when CPU41 performs this routine again, CPU41 will judge with filter temperature being less than 
[ predetermined temperature :T2 ] in SI 103, and will continue and perform fuel addition control of 
S1110-S1115. 

[0191] When the temperature of a particulate filter 22 becomes higher than predetermined 
temperature :T2 by fuel addition control of SI 1 10-S1 1 15 continuing, and performing it, CPU41 will 
judge with filter temperature being higher than predetermined temperature:T2 in SI 103, and will end 
execution of fuel addition control in SI 104-S1 105. 

[0192] The exhaust air temperature up means which starts this invention when CPU41 performs the 
above-mentioned particulate filter temperature up control routine, and a fuel-supply means are realized. 
When the temperature of a particulate filter 22 is under predetermined temperature and the noble metal 
catalyst of a particulate filter 22 is in a non-active state After carrying out activity of the noble metal 
catalyst promptly, an unburnt fuel component will be supplied to a particulate filter 22, and it becomes 
possible to carry out the temperature up of the particulate filter 22 to a temperature region higher than 
predetermined temperature :T2 promptly. 

[0193] Therefore, even if the temperature of a particulate filter 22 is a low case very much like 
[ immediately after the internal combustion engine 1 started between the colds ] according to the exhaust 
emission control device of the internal combustion engine concerning the gestalt of this operation Since 
it becomes possible to carry out a temperature up to the temperature region of the request of the 
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temperature of this particulate filter 22 among ultrashort times, It can suppress that a particle 
accumulates on the support of a particulate filter 22. With, it becomes possible to prevent the loss of 
power of the internal combustion engine 1 resulting from the blinding of the particulate filter 22 
resulting from deposition of a particle, and the blinding of a particulate filter 22. In addition, although 
the gestalt of this operation described the example using the exhaust air throttle valve 33 as a method of 
raising the temperature of exhaust air activity of the noble metal catalyst of a particulate filter 22 being 
carried out, you may make it raise the temperature of exhaust air by making fuel inject secondarily from 
the fuel injection valve 3 of the cylinder 2 in an expansion stroke, and burning subfuel within a cylinder. 

[0194] When fuel is secondarily injected in the cylinder 2 in an expansion stroke in an internal 
combustion engine 1, the fuel will be **(ed) under the elevated temperature in the middle of combustion 
of a gaseous mixture immediately after combustion, and will be lit, and it will burn till just before [ end ] 
the expansion stroke of this cylinder 2. Consequently, like the exhaust air line of each cylinder 2, the hot 
burnt gas immediately after combustion will be discharged out of a cylinder as exhaust air, and the 
temperature of exhaust air becomes high thus. 

[0195] Therefore, by making fuel inject secondarily from the fuel injection valve 3 of the cylinder 2 in 
an expansion stroke in an internal combustion engine 1, it becomes possible to make hot exhaust air 
flow into a particulate filter 22, the noble metal catalyst of a particulate filter 22 will be **(ed) by hot 
exhaust air, and activity will be carried out promptly. 

[0196] moreover, although it attached [ it was alike and ] and stated to the example to which fuel is 
supplied to a particulate filter 22 from the fuel addition nozzle 38, and the temperature up of the 
temperature of a particulate filter 22 is carried out with the form of this operation after carrying out 
activity of the noble metal catalyst of a particulate filter 22 In the case of the internal combustion engine 
which is not equipped with the fuel addition nozzle 38 After carrying out activity of the noble metals of 
a particulate filter 22, you may make it make exhaust air containing the fuel component of non-** flow 
into a particulate filter 22 by operating the fuel injection valve 3 of the cylinder which exists like an 
exhaust air line. 
[0197] 

[Effect of the Invention] In the exhaust emission control device of the internal combustion engine 
concerning this invention, when the temperature up of the particulate filter with the function which 
oxidizes the particle under exhaust air is carried out, after the temperature up of the exhaust air which 
flows into a particulate filter is carried out, fuel will be supplied to a particulate filter. 
[0198] In this case, the temperature up of the particulate filter is carried out in response to comparatively 
a lot of heat which exhaust air has first. Thereby, the oxidization function of a particulate filter carries 
out activity. And if fuel is supplied to a particulate filter, fuel will oxidize by the oxidization function of 
a particulate filter. 

[0199] Consequently, with the heat generated in case fuel oxidizes, the temperature up of the particulate 
filter will be carried out quickly, and it will carry out [ the oxidation capacity of a particulate filter ] 
activity promptly according to it. 

[0200] Therefore, since according to the exhaust emission control device of the internal combustion 
engine concerning this invention it becomes possible to carry out activity of the oxidation capacity of a 
particulate filter quickly when the oxidation capacity of a particulate filter is in a non-active state, the 
loss of power of the internal combustion engine which became possible [ suppressing unnecessary 
deposition of the particle in a particulate filter ], with originated in the blinding of a particulate filter or it 
will be prevented. 

[0201] Moreover, when an internal combustion engine is in slowdown operational status in the exhaust 
emission control device of the internal combustion engine concerning this invention, Or when an 
internal combustion engine is in operational status other than heavy load operational status and the 
exhaust air flow means for switching which switch the flow of exhaust air are prepared so that a part of 
exhaust air [ at least ] may bypass a particulate filter Since it is lost that exhaust air of the low 
temperature discharged in the temperature up process of a particulate filter from the internal combustion 
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engine in operational status other than slowdown operational status or heavy load operational status 
flows into a particulate filter, the temperature up of a particulate filter is not barred. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of the internal combustion engine characterized by to 
have the particulate filter which has the capacity to oxidize the particle which is prepared in the flueway 
of an internal combustion engine and contained during exhaust air, a fuel-supply means to supply fuel to 
this particulate filter that the temperature up of the aforementioned particulate filter should be carried 
out, and an exhaust air temperature up means to raise the temperature of the exhaust air which takes the 
initiative in the operation of the aforementioned fuel-supply means, and flows into the aforementioned 
particulate filter. 

[Claim 2] It is the exhaust emission control device of the internal combustion engine according to claim 
1 with which the noble metal catalyst which is more than predetermined temperature and carries out 
activity to the aforementioned particulate filter is supported, the aforementioned exhaust-air 
temperature-up means raises the temperature of the exhaust air which flows into the aforementioned 
particulate filter when the temperature of the aforementioned particulate filter is under the 
aforementioned predetermined temperature, and the aforementioned fuel-supply means is characterized 
by to add fuel to the aforementioned particulate filter after the temperature of the aforementioned 
particulate filter turns into more than the aforementioned predetermined temperature. 
[Claim 3] It is the exhaust emission control device of the internal combustion engine according to claim 
1 which is formed in a down-stream flueway from the aforementioned particulate filter, is further 
equipped with the exhaust air throttle valve to which the exhaust air flow rate in this flueway is 
extracted, and is characterized by the aforementioned exhaust air temperature up means raising the 
temperature of exhaust air by extracting the opening of the aforementioned exhaust air throttle valve. 
[Claim 4] It is the exhaust emission control device of the internal combustion engine according to claim 
1 which is further equipped with the fuel injection valve which injects direct fuel in each cylinder of the 
aforementioned internal combustion engine, and is characterized by the aforementioned exhaust air 
temperature up means raising the temperature of exhaust air by making fuel inject secondarily from the 
aforementioned fuel injection valve at the time of the expansion stroke of each cylinder. 
[Claim 5] The aforementioned fuel-supply means is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by being fuel addition equipment which adds fuel 
to the exhaust air which is prepared in an upstream flueway from the aforementioned particulate filter, 
and flows the inside of the aforementioned flueway. 

[Claim 6] It is the exhaust emission control device of the internal combustion engine according to claim 
1 which is further equipped with the fuel injection valve which injects direct fuel in each cylinder of the 
aforementioned internal combustion engine, and is characterized by the aforementioned fuel-supply 
means supplying fuel to the aforementioned particulate filter when the exhaust air line of each cylinder 
makes fuel inject secondarily from the aforementioned fuel injection valve more by the way. 
[Claim 7] It is the exhaust emission control device of an internal combustion engine given in any 1 of a 
claim 1 to the claims 6 characterized by supporting the active oxygen discharge agent which emits the 
oxygen which oxygen was incorporated at the aforementioned particulate filter at the time of hyperoxia 
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atmosphere, and held, and was held when an oxygen density fell as active oxygen. 
[Claim 8] The exhaust emission control device of an internal combustion engine given in any 1 of a 
claim 1 to the claims 7 characterized by having further the exhaust air flow means for switching which 
switch the flow of exhaust air so that a part of exhaust air [ at least ] may bypass the aforementioned 
particulate filter when the aforementioned internal combustion engine is in slowdown operational status, 
or when the aforementioned internal combustion engine is in operational status other than heavy load 
operational status. 



[Translation done.] 
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[Drawing 1] 
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